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12 Chapter 1 Introduction and Descriptive Statistics

appear as though a randomly selected Justice
can be expected to serve 10 years or more?
Justify your answer.

10. An article in Environmental Concentration and
Toxicology ("Trace Metals in Sea Scallops," vol.
19, pp. 326-1334) reported the amount of cad-
mium in sea scallops observed at a number of
different stations in North Atlantic waters. The
observed values follow:
5.1, 14.4, 14.7, 10.8, 6.5, 5.7, 7:7, 14.1, 9.5, 3.7,
8.9, 7.9, 7.9, 4.5, 10.1, 5.0, 9.6, 5.5, 5.1, 11.4, 8.0,
12.1, 7.5, 8.5, 13:1, 6.4, 18.0, 27.0, 18.9, 10.8,
13.1', 8.4, 16.9, 2.7, 9.6, 4.5, 12.4, 5:5, 12.7, 17.1
a. Construct a frequency and relative frequency

distribution for the data set using 0.0-under
4.0 as the first class interval.

b. Draw a histogram corresponding to the dis-
tributions of (a) so that area = relative
frequency.

11. If in Example 1.5 the relative frequencies are
computed to only two decimal places, do they add
up to 1 ?

12. In a study of warp breakage during the weav-
ing of fabric (Technometrics. 1982, p. 63), 100
pieces of yarn were tested. The number of cycles
of strain to breakage was recorded for each yarn
sample. The resulting data is given below.
86, 146, 251, 653, 98, 249, 400, 292, 131, 169,
175, 176, 76, 264, 15, 364, 195, 262, 88, 264,
157, 220, 42, 321, 180, 198, 38, 20, 61, 121, 282,
224, 149, 180, 325, 250, 196, 90, 229, 166, 38,
337, 65, 151, 341, 40, 40, 135, 597, 246, 211,
180, 93, 315, 353, 571, 124, 279, 81, 186, 497,
182, 423, 185, 229, 400, 338, 290, 398, 71, 246,
185, 188, 568, 55, 55, 61, 244, 20, 284, 393, 396,
203, 829, 239, 236, 286, 194, 277, 143, 198, 264,
105, 203, 124, 137, 135, 350, 193, 188

». Using class intervals 0-<100, 100-<200,
and so on, construct a relative frequency dis-
tribution for breaking strength.

b. If weaving specifications require a breaking
strength of at least 100 cycles, what propor-
tion of the yarn samples would be considered
satisfactory?

13. Every score in the following batch of exam scores
is in the 60's, 70's, 80's, or 90's. A stem and leaf
display with only the four stems 6, 7, 8, and 9
would not give a very detailed description of the
distribution of scores. In such situations it is de-
sirable to use repeated stems. Here we could re-
peat the stem 6 twice, using 61 for scores in the
low 60's (leaves 0, 1, 2, 3, and 4) and 6h for
scores in the high 60's (leaves 5, 6, 7, 8, and 9).
Similarly, the other stems can be repeated twice
(11, 7h, SI, &h, 91, and 9h) to obtain a display
consisting of eight rows. Construct such a display
for the given scores. What feature of the data is
highlighted by this display?
74, 89, 80, 93, 64, 67, 72, 70, 66, 85, 89, 81,
81, 71, 74, 82, 85, 63, 72, 81, 81, 95, 84, 81, 80,
70, 69, 66, 60, 83, 85, 98, 84, 68, 90, 82, 69, 72,
87,88

14. For quantitative data, the cumulative frequency
and cumulative relative frequency for a particu-
lar class interval are the sum of frequencies and
relative frequencies, respectively, for that interval
and all intervals lying below it. If, for example,
there are four intervals with frequencies 9, 16,
13, and 12, then the cumulative frequencies are
9, 25, 38, and 50 and the cumulative relative fre-
quencies are.. 18, .50, .76, and 1.00. Compute the
cumulative frequencies and cumulative relative
frequencies for the data of Exercise 7.

1.3 Measures of Location
Having briefly studied tabular and pictorial methods for organizing and sum-
marizing data, in this section and the next we will focus on numerical summary
measures for a given data set. That is, from the data we try to extract several
summarizing numbers, numbers that might serve to characterize the data set
and convey some of its salient features. Our primary concern will be with
numerical data, though some comments regarding categorical data appear at
the end of the section.
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1.3 Measures of Location 13

Suppose, then, that our data set is of the form x,, x2,..,, XB, where each x,
is a number. What features of such a set of numbers are of most interest and
deserve emphasis? One important characteristic of a set of numbers is its loca-
tion, and in particular its center. This section presents methods for describing
the location of a data set, while in Section 1.4 we will turn to methods for
measuring the variability in a set of numbers.

The Mean
For a given set of numbers xt, x2,..., xa, the most familiar and useful measure
of the center is the mean, or arithmetic average of the set. Because we will
almost always think of the x/s as constituting a sample, we will often refer to
the arithmetic average as the sample mean and denote it by x.

The sample mean x of a set of numbers x,, x2,..., xn is given by

2>•v _L v -l_ . . . _L v *•—'

The value of x is in a sense more precise than the accuracy associated with any
single observation. For this reason, we will customarily report the value of x
using one digit of decimal accuracy beyond what is used in the individual x,'s.

The amount of light reflectance by leaves has been used for various purposes,
including evaluation of turf color, estimation of nitrogen status, and measure-
ment of biomass. The paper "Leaf Reflectance-Nitrogen-Chlorophyll Relations
in Buffelgrass" (Photogrammetric Engineering and Remote Sensing. 1985, pp.
463-466) gave the following observations, obtained using spectrophotogram-
metry, on leaf reflectance under specified experimental conditions:

15.2, 16.8, 12.6, 13.2, 12.8, 13.8, 16.3, 13.0, I2.7, 15.8, 19.2, 12.7, 15.6, 13.5, 12.9

The sum of these 15 x,'s is Sx, = 15.2 + 16.8 + • • • + 12.9 = 216.1, so the
value of the sample mean is

15

15
216.1

15
= 14.41

A physical interpretation of x will demonstrate how it measures the loca-
tion (center) of a sample. Think of drawing and scaling a horizontal measure-
ment axis, and then represent each sample observation by a one-pound weight
placed at the corresponding point on the axis. The only point at which a ful-
crum can be placed to balance the system of weights is the point corresponding
to the value of x (see Figure 1.6).
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Chapter 1 Introduction and Descriptive Statistics

x = 14.41

12 13 14 15 16 17 18 19
Figure 1.6 The mean as the balance point for a
system of weights

Just as x represents the average value of the observations in a sample, the
average of all values in the population can be calculated. This average is called
the population mean and is denoted by the Greek letter fi. When there are N
values in the population (a finite population), then fi — (sum of the N popula-
tion values)/7V.

Exercise 9 listed the length of service of each U. S. Supreme Court Justice
whose service terminated before 1978. Regarding these N = 94 numbers as
constituting the population of interest, the population mean is

5+1 + 20 + + 3 + 4
94

1406
94

15.0

If a sample of size n = 5 is selected and the result is x, = 8, x2 = 23, x3 = 16,
x4 = 7, and xs = 18, then the sample mean is x = 14.4. If we did not know /*,
we could estimate it as 14.4, the value of the sample mean. •

In Chapters 3 and 4 we will discuss models for infinite populations, so we
will postpone until then a general definition of M- Just as x is an interesting and
important measure of sample location, M is an interesting and important (often
the most important) characteristic of a population. In the chapters on statistical
inference, we will present methods based on the sample mean for drawing con-
clusions about a population mean. For example, we might use the sample mean
x — 14.41 computed in Example 1.7 as a point estimate (a single number which
is our "best" guess) of n = the true average reflectance for all leaves under the
specified conditions.

The sample mean does possess one property that renders it a somewhat
unsatisfactory measure of location for some data sets. The computed value of x
can be greatly influenced by the presence of just one observation that lies very
far to one side or the other of the other values.

Example 1.9 Suppose that we randomly select five recordings of classical music from the
Schwann Record Catalog (which lists all current recordings of classical and
nonclassical music), and determine the listening time for each. If the data
values are (rounded to the nearest minute) x, = 37, *2 = 46, x3 = 40, x4 = 57,
and xf = 50, then x = 46.0 minutes. However, if the fifth recording selected
is not a Tchaikovsky symphony but instead a Wagner opera, so that xs = 200
(and seems much longer), then x = 76. Since most of the data values are
considerably smaller than 76, many would feel that x here is not a reliable

102930



20 Chapter 1 Introduction and Descriptive Statistics

20. The propagation of fatigue cracks in various air-
craft pans has been the subject of extensive study
in recent years. The accompanying data consists
of propagation lives (flight hours/104) to reach a
given crack size in fastener holes intended for use
in military aircraft ("Statistical Crack Propaga-
tion in Fastener Holes under Spectrum Loading,"
J. Aircraft. 1983, pp. 1028-1032).
.736, .863, .865, .913, .915, .937, .983, 1.007,
1.011, 1.064, 1.109, 1.132, 1.140, 1.153, 1.253.
1.394
a. Compute the values of the sample mean and

median.
b. By how much could the largest sample obser-

vation be decreased without affecting the
value of the median?

21. Compute the sample median, 25% trimmed
mean, 10% trimmed mean, and sample mean for
the data given in Exercise 10.

22. In an attempt to study the effect of choice of
postage stamps on response rate in a mail survey,
W. E. Hensley (Public Opinion Quarterly, vol.
38, pp. 280-283), reported the following data on
number of mailings n, and number of returns

x, both when inside and outside stamps were dis-
similar (/ •= 1) and similar (/ = 2): n, — 354,
x, = 217, «2 = 176,^2 = 89.
a. Compute the sample proportion of returns

both for dissimilar stamps and similar stamps.
b. The sample proportions of (a) can be viewed

as estimates of true return proportions p, and
p2 for hypothetical populations. If there is ac-
tually no difference in response rate due to the
types of stamps, then p, = p2, and we have a
sample of size n = 354 + 176 = 530 from a
single hypothetical population, with x «= 306
returns. Compute the sample proportion for
this pooled (combined) sample.

23. In Exercise 17, obtain the sample proportion of
insurance companies that charge at least S350
for such policies. What is the sample proportion
of companies that charge between S300 and S350
inclusive?

24. a. If a constant c is added to each x, in a sample,
yielding y, = xt + c, how do the sample mean
and median of the >>/s relate to the mean and
median of the x/s?

b. If each x, is multiplied by a constant c, yield-
ing y, = ex,, answer the question of part (a).

1.4 Measures of Variability
No single measure of location can give a complete summarization of a data set.
Consider the x data set 20, 100, 0, 60, 70 and the y data set 60, 20, 80, 60, 30.
Since x = y = 50 and x = y = 60, the two standard measures of location by
themselves do not distinguish between the two sets. Yet the plots of these two
data sets in Figure 1.9 show that the observations in the y data set cluster more
closely about their center than do the observations from the x data set. That is,
there is more variability or dispersion in the x's than in the y's.

0
x +—.
v 1 ——

:o 40
— f- — — i —
— * — •-- — i —

60
—— f—
— *—

80
- — 1 ——
—— *- —

100
— f-
—— 1-

Mean

Median

Figure 1.9 Data sets with the same center and
differing variability
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1.4 Measures of Variability 21

One simple measure of variability is the sample range, defined as the dif-
ference between the largest observation and the smallest observation—that is,
sample range = max(jc,) — min(x,). We might then say that a small (large)
range indicates little (great) variability. A defect of the sample range, though,
is that it depends only on the two most extreme observations and disregards the
positions of the middle observations. For example, the two samples 0, 5, 5, 5, 10
and 0, I, 5, 9, 10 both have the same sample range, yet in the first sample there
is variability only in the two extreme values, while the second sample has more
variability in its middle values. We would like a measure that somehow depends
on all observations rather than just a few.

Deviations from the Mean
The quantity x, — ]c is called the deviation of the ith observation from the
mean, or just the /th deviation. A positive deviation indicates an observation to
the right of x on the measurement axis, while a negative deviation indicates an
observation to the left of x. If all the deviations xt — x,... ,xa — x are small in
absolute magnitude, then all x/s are close to x and thus to one another, suggest-
ing a relatively small amount of variability in the sample. On the other hand, if
some of the (x, — x)'s are large in absolute magnitude, then some of the x,'s lie
far from x, suggesting large variation. A simple way of combining the « devi-
ations into a single quantity is to average them (sum them and divide by n).
However, since some deviations will be negative and others positive, adding
results in cancellation.

Proposition a n

V(/th deviation) = V(*/ - x) = 0
i - i f - i
so the average deviation from the mean is always 0.

Proof. The verification uses several standard rules of summation and
the fact that 3c is a constant in the summation:

I, (x, — x) = S x,, — 2 x = 2 x, — rix = 2 x, — n (— S x,\ = 0 •

To obtain an informative measure of variability, we need to change the
deviations to nonnegative quantities before combining. One possibility is to
average the absolute deviations jx, —x\,... ,\xa — x\. Because this leads to a
multitude of theoretical difficulties, consider instead the squared deviations
(x, — x)2 , . . . , (xa — 3c)2. We might now use the average of the squared devi-
ations. There is, however, a technical reason (to be discussed shortly) for divid-
ing the sum of squared deviations by n — 1 rather than~«.
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The Sample Variance and Standard Deviation

The sample variance of tie set x,, . . . , x,, of numerical observations, de-
noted by j2, is given by

n —
The sample standard deviation, denoted by 5, is the positive square root of
the sample variance.

The divisor n — 1 in s2 is smaller than n, so s2 is somewhat larger than the
average squared deviation. Whatever the units in which the x/'s are expressed,
s2 is given in squared units (e.g., in.2 when the x/s are heights in inches, sec2

when observations are stopping times expressed in seconds, and so on). The
sample standard deviation has the desirable property of measuring dispersion in
units identical to those in which the x/s themselves are given.

Strength is an important characteristic of materials used in prefabricated hous-
ing. Each of n = 11 prefabricated plate elements was subjected to a severe
stress test and the maximum width (mm) of the resulting cracks was recorded.
The given data (Table 1.3) appeared in the paper "Prefabricated Ferrocement
Ribbed Elements for Low-Cost Housing" (/. Ferrocement. 1984, pp. 347-364).

Table 1.3

JC

x,
.684
2.540
.924

3. 1 30
1. 038
.598
.483
3.520
1. 285
2.650
1. 497

Sx,= l8.349
18.349 . ,,..= ———— = 1 .668 1

11

X, — X

-.9841
.8719

-.7441
1.4619
-.6301
-1.0701
-1.1851
1.8519
-.3831
.9819

-.1711
S(*, - 3f) = -.0001

(*/ — x)2
.9685
.7602
.5537
2.1372
.3970
1.1451
1.4045
3.4295
.1468
.9641
.0293

S(x, -x)2= 11.9359

Effects of rounding account for the sum of deviations not being exactly zero.
The numerator of s2 is 11.9359, so s2 = ll.9359/(ll - I) = H.9359/10 =
1.19359 and s = Vl-19359 = 1.0925 mm. •

102933



1.4 Measures of Variability 23

Admittedly s* arid s do not lend themselves to the intuitive understanding
that measures of location do. Because variability is a less familiar characteristic
than is location, the usefulness of measures of variability is less obvious. In
particular, we are not in a position to say that s — 1.9025 indicates a large or a
small amount of variability. All you should believe at this point is that if "eye-
balling" two different samples suggests that the first clearly has less variability
than the second, then s1 and s for the first sample should be smaller than the
corresponding quantities for the second sample.

Motivation for s2

In order to explain why s2 rather than the average squared deviation is used to
measure variability, note first that whereas s2 measures sample variability,
there is a measure of variability in the population called the population vari-
ance. We shall use <r2 (the square of the lowercase Greek letter sigma) to denote
the population variance and a to denote the population standard deviation (the
square root of a1). When the population is finite and consists of N values,
0^ = 2 (/th population value — n)2/N, which is the average of all squared
deviations from the population mean (for the population, the divisor is N and
not N — I). More general definitions of a1 appear in Chapters 3 and 4.

Just as x will be used to make inferences about the population mean /*, we
should define the sample variance so that it can be used to make inferences
about <r2. Now note that a2 involves squared deviations about the population
mean M- If we actually knew the value of n, then we could define the sample
variance as the average squared deviation of the sample x's about p. However,
the value of M is almost never known, so the sum of squared deviations about x
must be used. But the x,'s tend to be closer to their average x than to the
population average n, so to compensate for this the divisor n — 1 is used
rather than n. Said another way, if we used a divisor n in the sample variance,
then the resulting quantity would tend to underestimate a3 (produce estimated
values that are too small on the average), while dividing by the slightly smaller
n — 1 corrects this underestimating.

It is customary to refer to s2 as being based on n — 1 "degrees of freedom."
This terminology results from the fact that while s2 is based on the n quantities
xt — x, x2 — x, ..., xn — x, these sum to 0, so specifying the values of any
n — 1 of the quantities determines the remaining one. For example, if n = 4
and je, — x = 8, x2 — "x — —6, and x4 — x = —4, then automatically we have
X) — x = 2, so only three of the four x, — x's are freely determined (3 degrees
of freedom).

The Computation of s2

With n observations the computation of s2 from the definition involves « sub-
tractions and n squaring operations. If x is not an integer, the subtractions to
obtain the deviations can be tedious, and the deviations themselves may be
unpleasant to square. There is an equivalent expression for the numerator of s2

that yields a more efficient method for calculating s2 when computations are
done by hand or hand-held calculator.
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52 = -̂ -!n- \ n- \

Proof. Because x = Sx,/«, /zx2 = (2 x,Y/n. Then

2 - 2x . x, + x2)
/-1 /-1

2 - 23c • rix + n(x)2 = Vx2 - «(x)
i-1

To use this method for computing s2, square each x, (before subtraction),
then add the squares, and subtract (£x,)2/n from Sx2. While this involves
squaring n + I numbers (S x, in addition to each x,), only one subtraction is
necessary. We shall refer to this formula for computing s2 as the "shortcut
method for s2." The shortcut for j involves computing s1 using the shortcut and
then taking the square root.

Example 1.13 Table 1.4 displays
ample 1.7.

Table 1.4

the n = 15 reflectance observ;

Observation x, xj
I
2
3
4
5
6
7
8
9

10
I I
12
13
14
15

15.2
16.8
12.6
13.2 .
12.8
13.8
16.3
13.0
12.7
15.8
19.2
12.7
15.6
13.5
12.9

231.04
282.24
158.76
174.24
163.84
190.44
265.69
169.00
161.29
249.64
368.64
161.29
243.36
182.25
166.41

ZJT, = 216.1 3168.13
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Thus the shortcut formula gives

25

54.85
14

= 3.92

The shortcut method can yield values of J2 and s that differ from the values
computed using the definitions. These differences are due to effects of rounding
and will not be important in most problems. In order to minimize the effects of
rounding when using the shortcut formula, particularly when there is little
variability in the data, intermediate calculations should be done using several
more significant digits than are to be retained in the final answer. Because the
numerator of s2 is the sum of nonnegative quantities (squared deviations), s2 is
guaranteed to be nonnegative. Yet if the shortcut method is used, particularly
with data having little variability, a slight numerical error can result in a nega-
tive numerator (S xj smaller than (S x,)*/n). If your value of s2 is negative you
have made a computational error.

There are several other properties of s2 that can sometimes be used to
increase computational efficiency. These are summarized in the following
proposition.

Let *„ jc2,..., xx be a sample and c be any nonzero constant.
1. If y, = x, + c,y2 = x2 + c,... ,y, = xn + c, then s*y = s%, and
2. If j>, = cxt,...,yn = cxn, then s* = c2*2, s, = \c\sx,

where si is the sample variance of the x's and s* is the sample variance of
the /s.

In words, (1) says that if a constant c is added to (or subtracted from) each
data value, the variance is unchanged. This is intuitive, since adding or sub-
tracting c shifts the location of the data set but leaves distances between data
values unchanged. According to (2), multiplication of each x, by c results in s2

being multiplied by a factor of c2. These properties can be proved by noting in
(1) that y = x + c and in (2) that y = ex.

Recall the spacecraft data (Example 1.2) xt = 81.3001, x2 = 81.3015, x3 =
81.3006, x4 = 81.3011, xs = 81.2997, x6 = 81.3005, and x1 = 81.3021. If we
subtract the smallest value 81.2997 from all observations, the resulting values
are .0004, .0018, .0009, .0014, .0000, .0008, and .0024; the variance of this set
is the same as that of the original data and is easier to compute. Now if we
multiply each value by 10,000, the variance of the resulting set is (10,000)2

times the original variance. The new data set is 4, 18, 9, 14, 0, 8, and 24 with
mean 11.0 and sum of squares 1257, so the variance is [1257 — (77)2/7]/6 =
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68.33. The variance of the original data set is therefore 68.33/(10,000)2 =
.0000006833. •

Boxplots
Stem and leaf displays and histograms convey rather general impressions about
a data set, whereas a single summary such as the mean or standard deviation
focuses on just one aspect of the data. In recent years, a pictorial summary
called a boxplot has been used successfully to describe several of a data set's
most prominent features. These features include (a) center, (b) spread, (c) the
extent and nature of any departure from symmetry, and (d) identification of
"outliers," observations that lie unusually far from the main body of the data.
Because even a single outlier can drastically affect the value of some numerical
summaries (such as x and s), a boxplot is based on measures that are "re-
sistant" to the presence of a few outliers—the median and a measure of spread
called the fourth spread.

After ordering the « observations in a data set from smallest to largest,
the lower fourth and upper fourth are given by

lower _ Jmedian of the smallest n/2 observations n even
fourth [median of the smallest (n + l)/2 observations nodd
upper _ Jmedian of the largest n/2 observations n even
fourth [median of the largest (n 4- 1 )/2 observations n odd

That is, the lower (upper) fourth is the median of the smallest (largest)
half of the data, where the median x is included in both halves if n is odd.
A measure of spread that is resistant to outliers is the fourth spread f,,
given by

f, = upper fourth — lower fourth

Roughly speaking, the fourth spread is unaffected by the positions of those
observations in the smallest 25% or the largest 25% of the data.

A boxplot can now be constructed via the following sequence of steps:
1. Draw and mark a horizontal measurement axis.
2. Construct a rectangle whose left edge lies above the lower fourth and

whose right edge lies above the upper fourth.
3. Draw a vertical line segment inside the box above the median.
4. Extend lines from each end of the box out to the furthest observations that

are still within 1 .5 f , of the corresponding edges.
5. Draw an open circle to identify each observation that falls between l.Sft

and 3/j from the edge to which it is closest; these are called mild outliers.
6. Draw a solid circle to identify each observation that falls more than 3f,

from the closest edge; these are called extreme outliers.
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SURFACE AND SUBSURFACE SOILS OBTAINED AT CAPTAIN'S COVE CONDOMINIUM SITE
(ALL RESULTS IN MG/KG)

CONTAMINANT

TUNGSTEN

CC-SS11-02
(BACKGROUND
TAKEN AT 0-6")

185 J

CC-SS11-02
(BACKGROUND
TAKEN AT 4')

1.4 J

CAPTAIN'S COVE
SURFACE S SOILS

CC-SS14-01

3,200 J

CC-SS15-01
(DUPLICATE OF

CC-SS14-01)

3,820 J

CAPTAIN'S COVE
SUBSURFACE SOILS

CC-SS12-01

51

CC-SS13-01

1,210 J

SURFACE SOIL OBTAINED AT LI TUNGSTEN SITE
(ALL RESULTS IN MG/KG)

CONTAMINANT

TUNGSTEN

CC-SS11-02
(BACKGROUND
TAKEN AT 0-6")

185 J

LT-SS01-01

3,050 J

LT-SS02-01

16,200 J

LT-SS03-01

1,160 J

LT-SS04-01

4,540 J

LT-SS05-01

1,160

LT-SS05-01D

1,420 J

O
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w
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CAPTAIN'S COVE
DATA VALIDATION REPORT

TUNGSTEN

Prepared by: Date:

Cecelia N.. tfineh .
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I

BRIDGEPORT RENTAL AND OIL SERVICES /V. ̂ 7
DATA VALIDATION REPORT r3 of 31

SUMMARY:
This case consisted of 2 aqueous field blanks and 12 soil samples
collected on April 20, 1995 and designated for the analysis of
tungsten by ICP-MS method 200.8. One field duplicate pair (LTSS05-
01/05D) was collected and analyzed with satisfactory results. All
soil results were reported on a dry weight basis. The % solid
reported for sample CC-SS11-02 in this package was greater than
50%. However, the data user should be aware that in the report
drafted for the metals analysis performed by IEANJ, the % solid was
less than 50%. No action was taken.
Although a CLP package format was requested, several of the usual
QC analyses were not performed since they are not specified in the
method. In addition, since tungsten (W) is not listed on the target
analyte list of the method, no CRDL was defined.
All data, however, were evaluated for Level IV DQO, employing USEPA
Region II validation criteria. The specifics for each parameter and
associated QC are detailed below.
The sample identifications used in this report have been truncated
for expediency. Unless otherwise indicated, all sample IDs are
suffixed with -01.

PRESERVATION:
The chains of custody indicated that the aqueous samples were
preserved. The lab performed a check of the pH upon receipt, but
did not provide documentation of the actual pH. Contact with the
lab confirmed that all pH values were <2. No action was taken.

HOLDING TIMES:
All samples were prepped and analyzed within specified holding
times.

MATRIX SPIKES:
The soil spike failed recovery criteria, but no action was required
since the sample concentration was greater than 4 times the amount
of spike added.
The aqueous spike was acceptable.

LAB DUPLICATES:
The % solids reported for the sample and lab duplicate varied by
more than 1 %. Therefore, the reviewer converted the sample results
to wet weight and recalculated the RPD, which met criteria.
The aqueous duplicate was acceptable.

FIELD DUPLICATE:
The results of the field duplicate were acceptable.

LAB CONTROL SAMPLE (LCS):
The lab attempted to analyze a LCS, but no certified stock was
available containing tungsten. The LCS that was analyzed did not
contain any tungsten, so the results were not reported. No action
was taken based on this criteria.
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SERIAL DILUTION:
No serial dilution was performed. The following soil data were
qualified as estimated (J) because the sample result exceeded 10
times the quantitation limit.

SS11-02, SS13, SS14, SS15, SS01, SS02, SS03, SS04, SS05-01D

No action was taken to the aqueous data since a serial dilution is
not required to be performed on a field blank.

BLANK CONTAMINATION:
No qualifications were required.

INSTRUMENT CALIBRATION:
A CRI standard was not analyzed for W. No action was taken to the
data since there was no specified CRDL.

INTERFERENCE CHECK SAMPLE (ICS):
An ICS was not performed. No interference was expected from the
usual elements since the mass of interest for W is so high. No
action was taken.

GENERAL COMMENTS :

Sample results were adjusted by the reviewer to correct for
premature rounding performed by the laboratory.

The lab did not perform an IDL study or perform a linear range
analysis. Ail samples were diluted to fall within the calibration
range established by the initial calibration.

A from was not provided which summarized the results for the
calibration blanks.

The client identifications for samples 9504608-08A and 09A required
correction on the cross-reference supplied by the North Carolina
lab.

The reported results for the soil spike required correction by the
reviewer.
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TELEPHONE RECORD LOG

Date of Call: 6/21/95 _

Laboratory Name: ___TEA

Lab Contact: ____Leanne

Client: Foster Wheeler Envn.

Client Contact: C. Minch_____________

Call Initiated By: ___ Laboratory _x_ Client

In reference to data for the following sample number(s):

Captain's Cove ICP-MS data for Tungsten________________

Summary of Questions/Issues Discussed:

1. A CLP package format was requested. On the IEA COC. it was___

indicated that analyses were to be performed per ILM03.0 (CLP)

protocol. Regardless of the method utilized, all of the usual

QC should have been run. Please submit the following raw data

and/or summary form.________________________________

1) Percent solids determinations. Were sample results reported

____on a drv weight basis?____________________________

2) tuning solution analysis.__________________________

3) CCB summary of results.___________________________

4> LCSS summary of results._________________________

5) IDL with date of last determination.___________________________
6) linear ranges.__________________________________

2. Please submit a cross-reference of sample IDs with I BANG._________

3. Why were prep blanks diluted?__________________________________________________
4. In the method, the final volume for soil preparations is_____

——50 ml, but the runloa indicates 100ml. Was this taken into

——account during quantification?______________________________________

Signature ' Date
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5. I cannot reproduce the reported results. Please supply a
sample calculation for each matrix. Were results corrected for
any interferences or blank subtracted? Include all necessary
information to reproduce all values.

6. Why wasn't a serial dilution, interference check sample or CRI
standard analyzed? They are CLP protocol for metals.

7. The wrong units were used for all aqueous data. Please
resubmit.
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TELEPHONE CALLS

6/21 IEANJ - Leanne: Brief 17 discuss items on faxed phone log.
6/22 IEANJ - Leanne: Informed me that requests were forwarded

to I BANG and that she will be out of the office on
6/23.

6/23 IEANJ: Hike left a message that resubs will be delayed.
6/26 IEANJ: Leanne called to say that the resubs should be

faxed to her in the afternoon and fedex to me for
6/27 AM.

6/27 IEANJ: Leanne called to say that the resubs are
incomplete. Do I want a messenger to delivery a
partial resub or wait for complete delivery on 6/28?
I will wait for complete set.

6/28 I BANG: Message from O. Folk. An attempt to return the
call was made at 5:01, but switchboard was off.

6/29 IEANC: Spoke with Gary regarding the unresolved
questions. He will convey my concerns to the
inorganic manager and get back to me in PM. No
return cal1.

6/30 IEANC: Gary was unable to effectively explain the
response to the dilution issues. I asked to speak
with the 10 manager D. Stogner. Spoke at length with
Don regarding the prep and analysis. He will submit
a brief explanation of the procedure and IDL
determination.

7/1 IEANC: Spoke with don regarding the missing LCSS. He
explained that no certified stock was available.
Furthermore, the LCSS run appeared not to contain
any W.

7/1 IEANJ: Spoke with Leanne to confirm that the pH was
checked for the aqueous samples.
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Memo

To: Cecelia Minch

Prop: Donald Stogner

Subject: Tungsten by Method 200.8

Date: June 30, 1995

Please find listed below information to clarify how DBA performs 200.8 and information
pertaining to your tungsten analysis specifically. Additionally I have included a copy of the dry
weight log to aid in your calculations. If any questions are not answered here please do not
hesitate to call.

EEA-NC performs 200.8 for soils by digesting one gram of sample using ultrex n grade
acids following the steps listed in the 4.4 version of 200.8 from publication PB91-231498 section
11.2.2. After the digestion is complete EEA takes the sample to 100 ml and allows it to settle
overnight. The method states to dilute the sample five fold prior to analysis. IEA performs this
step immediately before analysis by pipetting 2 ml to 10 ml and adding internal standards.
Should any reanalysis be required IEA repeats the dilution step from the one hundred ml final
digested at either the required five fold dilution or higher. If the internal standards are outside
the method specified range the lab dilutes the sample two fold from the original analysis and
repeats this step until the internal standards meet the required method criteria. All dilutions on
the runlog are listed from the one hundred ml digested. The sample would be originally listed
as a 5X. A sample diluted one ml to one liter due to high analyte would be listed as a 1000X.
The result would therefore be the dilution factor listed on the runlog times the final volume of
one hundred ml times the instrument result divide by the dry weight and the weight. The
instrument result in ug/1, final volume units would be in liters, the weight in grams, and the dry
weight expressed as a fraction. This yields ug/g which is equivalent to mg/kg.

The waters are digested 100 ml initial volume to 50 ml final volume. The sample is
diluted 2.5 fold per the method just prior to analysis. The dilution listed on the runlog is the
dilution made from the 50 ml digestate. The result would be the instrument result times the final
volume times the dilution factor divided by the initial volume. The result in ug/1 is converted
to mg/1 and reported. All the digestates are left undiluted until analysis to make them as stable
as possible. The dilution prior to analysis is specified in the method to reduce damage to the
nickel cones.

Method 200.8 does not specify that a CRI, serial dilution, or Interference check be run.
Iron, aluminum, calcium, magnesium do not interfere with mass spectroscopy since these masses
are at 56 and 57, 27, 40 and 42, and 24 mass units. The only analyte in the method near these
masses is manganese at 55 amu. Tungsten is at masses 182 and 184 and only has a small
interference from osmium at 182. Both masses were monitored and agreed very well. Had an
interference been observed mass 184 would have been used. Ether mass may be used for these
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_^ samples as no osmium appeared to be present.

IEA did not perform an idl study for tungsten. A five ug/1 ICV was used and recovered
very well with low RSD and a SD of 0.016085. From this data the lab reported a PQL of 1 ug/1.
Since no linear range study was performed all samples were diluted below the calibration
standard of 100 ug/1. CCVs were run at midrange of 50 ug/1.

All samples for this project were stored in the dark since tungsten is light sensitive to
insure the stability of the digestates.

Donald Stogner
Inorganics Lab Manager
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IEA
An Aquarion Company

628 Route 10
Whippany, New Jersey 07981

Phone 201-428-8181
Fax 201-428-S222

JUW 2/995

CLP DATA PACKAGE

SAMPLING DATE APRIL 20, 1995

IEA JOB NO: 20950-51723B-REVISED

VOLUME I OF I

JLAGUADO

PREPARED BY:

INDUSTRIAL ENVIRONMENTAL ANALYSTS (IEA)

(CERTIFICATION NUMBER 14530)

FOR

FOSTER WHEELER ENVIRONMENTAL CORPORATION

PROJECT: CCP

Monroe,
Connecticut
203-26V4458

Sunrise,
Florida

306-846-1730

Schaumburg.
Illinoli

708-70S-0740

N. Blttorlca,
ManachUMtti
617-272-5212
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OC0002

PROJECT: 1254-204 BATCH: 9504808 METHOD: EPA 200.8

Samples: Twelve (12) Soils and Two (2) Water Samples

The samples were received at Industrial and Environmental Analysts, Inc. (USA) on April 24,1995. Each
sample was assigned a 9-character TEA" lab identification number (lab ID) and an abbreviated client ID
which is referenced on the D3A Assigned Number Index. All analyses are performed in accordance with
EPA approved methodologies and meet the requirements of the IEA Quality Assurance Program. Please
see the enclosed data package for your results and Chain of Custody documentation.

The pH of all samples for Metals analysis was less than two (2) at the time of sample preparation.

Any nonconformances associated with the analysis of the samples in this project are as follows:

The quantttation limits for samples 9504608-01 through 05 and 09 through 14 were elevated due to a
dilution prior to analysis. The samples were diluted due to high levels of Tungsten.

I certify that this data package is in compliance with the procedures and methods defined for this project,
both technically and for completeness, for other than the conditions detailed above. Belease of the data
contained in this hardcopy data package and in the computer-readable data (if applicable) as submitted
has been authorized by the laboratory manager or his designee, as verified by the following signature.

Wallace L. McAnuHy
Inorganic Technical Data Reviewer
IEA, Inc.
May 80,1995

ISA, lae Doe* WF«B»0B.NC
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EBASCO SERVICES INCORPORATED
CHAIN OF CUSTODY RECORD

PROJECT

SAMPLERS: (Signature) A ̂

/fadr—— -
NUMBER DATE TIME

|
Ou REMARKS

Ofl!
SAMPLE LOCATION

PRESERVATION

SPECIFY
CHEMICALS
ADDED AND

FINAL pH
IF KNOWN

'SS

"O /

>/y -
AH3Q

cx.-FGoA.-oJ >*

vo
l_» ReBnquished by: (Signature)

Relinquished by: (Sigratbm)

Time Received by: (Signature) Refinqutshedby: (Signature) Date / Time Shipped via:

Date / Time Received by: (Signature) Received for Laborakxy by.
(Signature)

^v<y
Date / Time Shipped Ticket No.

Ref nquished by: (Signature) Date •/ Time Received by: (Signature)
*»



EBASCO SERVICES INCORPORATED
CHAIN OF CUSTODY RECORD

SPECIFY
• CHEMICALS

ADDED AND
RNALpH

IF KNOWN

- 5503-D!

Relmquished by: (Signature) /v\Relinquished by: (Snnaturo) * /7\

Reinquished by: (Sigfiature) Received for Laboratory by: Shipped Tfctet NoReceived by: (Signature)

Received by: (Signature)Refinquished by: (Signalum)



DBA OF NEW JERSEY
628 Route 10 Whippany, NJ. 07981
(201)428-8181

CHAIN OF CUSTODY
FIELD BOOK:

Client
Project Namq/ho.:

CliefitCContact:

IEA Contact

TAT: Iwk, 2wk,3wk,*,OTHER -*"/jU
Prbj. Type: NJPpES,,NPDES, ISRA, CLP.Vl

UgrvACO.MOA.OTHER
Protocol:(

ICRA

£CLpSW846,EPA600
/.OTHER____

Reporting Type: NIRegdatoy Format, NJ Reduced
• • '*• Fonra^^JSLevein, Level I (Data

"•. '. Summaries!, Other—
Client ED (10 CHAR) <10DateOl)Timea2)Mrx

g5) ANALYSIS REQUIRED •

J"o

. ol
gffffijflgff ?&; •• ^g
•jftjtOfiaF Yji'W&S-

3gp»|

JSS2
^?M

CO include hazards on site.
L

e.)

Print Name and Company Signature
IampledBy:_
Deceived By:.

Relinquished By: JoliiAJ^
leceived By: j!X
lelinquishedBy:.
deceived By: __
Mix = Matrix of Sample. (AI=Air, AQ=Aqueous, LE=Leachate, ML=Misc Liquid, MS=Misc Solids, OIL, SE=Sediment, SL=SIudge, SO=Soil)

Custody Seal # (s) Date/Time'

r *>_

' Standard TAT.

(Copies: White and yellow copies should accomoanv samples to B3A. The oink copy should be retained by the client) See reverse for directions.



Sampling

Receipt Date:.

Custody Seal:

TEA OF MEW JERSEY
SAMPLE CONTROL CHRONICLE

Job #:.

Signature:.

Presei t/Absent
Intact/Not Intact

Chain of Custody]: Preset t/Absent

Sample Tags: / Presei t/Absent

Shipping Bill: Present/\Abs<

Comments:___________

A 0/3?
OCOO07

Cooler Temp:__V

Preservative Ck:

Airbill #:

Parameter Sample ID

AMMONIA
COD
SULFATE
NITRATE
BOD
NITRATE"
NITRITE
RADIUM
THORIUM
URANIUM

Subcontract Lab:.

Signature:__

Compos i t ing: '.

Percent Solids:

pH Performed:

Signature:____

Subcontrac ting

Parameter

TKN
0-PHOSPHATE
SULFIDE
COLIFORM ,.
ALKALINITY
TURBIDITY
COLOR
TOG

OTHER

Sample ID

.</A/ Date:

Form# SMF00601.NJ

Sample Prep

Sample #

Date:

Page_ OF 98
IEA Logbookft SM6
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CC0009

industrial & Environmental Analysts, Inc. (ISA)

ZEA Project *: 1254-204
"IEA Sample *s 9504608-01 Matrixt Soil
:lient Mamet IEA - New Jersey bate Received«04/24/95 •«/ /J4.S . . ; •<. .
Jlient Proj. l.D.120950-51723 Date sampled: 04/20/95
Sample l.D.t cess12-01 ,

Quantitation Date Date
Parameter Method Xiimits Results Prepared Analysed Analyst

.'-Tungsten J5PA 200.8 5.7 ing/kg* > 51 »g/kg 05/08/95 05/24/95 TV

comments>

3uantitation limit elevated due to sample dilution prior to analysis,
sample diluted due to high concentration of interferent.

RSSP3 Rev. 030994
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industrial & Environmental Analysts, inc. (ISA)

Project #s 1254-204
~XEA 6 ample ft 9504606-02
lient Names ISA - Nefe Jersey
lient proj. l.D. S20950-51723

--Banple l.D.t CCSS13-01

Matrix:: Soil
Date Received* 04/24/95
Date Sampled « 04/20/95

. ,
7" ,-•

Parameter

.-Tungsten

Method

EPA 200.8

Quantitation
Limits Result B..

Date Date
Prepared Analyzed Analyst

59 mg/kg* IZfff mg/kg 05/08/95 05/24/95 rw

wonnnents s

juantitation limit elevated due to sample dilution prior to analysis
sample diluted due to high concentration of interferent.

FORM RBSP3 Rev. 030994
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Industrial & Environmental Analysts, Inc. (IEA)

Project #t 1254-204 %•:>*/, /'• .
ISA Sample #* 9504608-03 Matrixt ' soil
lient Namet ISA - New Jersey Date Received: 04/24/95
_lient proj. l.D.120950-51723 Date sampled! 04/20/95
•sample I.D.t CCSS14-01

Quantitation Date Date
"nrameter Method Limits Results Prepared Analyzed Analyst

r-Tungsten BPA 200.8 120 mg/kg* • 3200 mg/kgo"05/08/95 05/24/95 FW

comments t

luantitation limit elevated due to sample dilution prior to analysis,
sample diluted due to high ooneentration of interferent.

RBSP3 Rev. 030994
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OCQQ12.

"N industrial & Environmental Analysts, inc. (ISA)

_IBA Project f i 1254-204
ISA Sample ft 9504608-04 Matrix t Soil
Client Namet XEA - New Jersey Date Received i 04/24/95
:lient Proj. l.D. «20950-51723 Date Sampled t 04/20/95

-Sample I.D.i CCSS 15-01. "/./>• ••'.-,

_ Quantitation Date . Date
Parameter Method Limits Results Prepared Analyzed Analyst

.••-Tungsten SPA 200.8 240 mg/kg* -ISM ng/kg 05/08/95 05/24/95 FW

..ommente t

Quantitation limit elevated due to sample dilution prior to analysis,
sample diluted due to high concentration of interferent.

FORM RESP3 Rev. 030994
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CC0013
industrial & Environmental Analysts, Inc. (IEA)

SA Project I: 1254-204
IEA sample it 9504608-05 Matrix: Soil
"Lient Namei IEA - Mew Jersey Date Received: 04/24/95*
Lient Proj. I.D.:20950-51723 Date Sampled: 04/20/95

Sample X.D.t CCSS11-02 . J • \
I" '" ' '•

Quantitation Date Date
Parameter Method Limits Results Prepared Analyzed Analyst

-•Tungsten EPA 200.8 7.7 mg/kg* 18* mg/kg 05/08/95 05/24/95 FW

c .

* aantitation limit elevated due to sample dilution prior to analysis.
ample diluted due -to high concentration of inter ferent.

FORM RESP3 Rev. 030994
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Industrial & Environmental Analysts, Inc. (ISA)

ISA Project *t 1254-204
~I£A Sample ft 9504608-06 Matrixt Soil
Client Names ISA - New Jersey Date Received: 04/24/95
2lient Proj. I.D.120950-51723 Date Sampled: 04/20/95

-Sample l.D.t ccssll-03 •' .. u , .. ,

Quantitation Date Date
Parameter Method Limits Results Prepared Analyzed Analyst

..'-Tungsten SPA 200.B 0.55 mg/kg - 1.4 rag/kg 05/08/95 05/24/95 FW

comments t

^ RESP3 Rev. 030994
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OCOQ1S
induetrial £ Environmental Analysts, Inc. (IEA)

LEA Project fi 1254-204
ZEA Sample #i 9504606-07 Matrix« water
-.lient Name i IEA - New Jersey Date Received« 04/24/95
:lient Proj. I.D.t20950-51723 Date Sampled: 04/20/95
Sample I.D.I CCFB02-01 t..

Quantitation Date Date
Parameter Method Limits Results Prepared Analyzed Analyst

"-Tungsten EPA 200.8 0.001 mg/L SQL , 05/08/95 05/24/95 FW

uommente:

fORM RESP3 Rev. 030994
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ecooiG

.industrial t Environmental Analysts, Inc. (IEA)

IEA Project ft 1254-204
IEA sample ft • 9504608-08 -Matrix: Hater
Client Name: ISA " Mew Jersey Date Received t 04/24/95
Client Proj. I.D. I20950-S1723 Date sampled* 04/20/95
Sample I.D.t LTFB0101

Quantitation Date Date
Parameter Method Limits Results Prepared Analyzed Analyst

5-Tungsten EPA 200.8 0.001 mg/r, BOL ,/ 05/08/95 05/24/95 r»

Comments:

FORK RESP3 Rev. 030994
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000017

industrial ft Environmental Analysts, inc. (IEA)

.EA Project ft 1254-204
IEA Sample ft 9504608-09 Matrix: Soil
lient Manet IEA - New Jersey Date Received! 04/24/95
lient Proj. I.D.«20950-51723 Date Sampledi 04/20/95 "/» $.>>••;'- ". . ;
uaaple I.D.I X.T-SS01-01

;. Quahtitation Date Date
Parameter Method Limits Results prepared Analyzed Analyst

-Tungsten EPA 200.8 260 tag/kg* 3OT0 mg/kg 05/08/95 05/24/95 FW

.wimnentB t

uantitation limit elevated due to sample dilution prior to analysis,
ample diluted due to high concentration of interferent.

.'ORM RESP3 Rev. 030994
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CC0018

Industrial ft Environmental Analysts, inc. (ISA)

Project ft 1254-204
ISA Sample #» 9504608-10
'lent Kamat ISA - New Jersey
lient Proj. I.D.120950-51723

Sample I.D.: LT-8S02-01

Matrixt Soil
Date Received! 04/24/95
Date sampledi 04/20/95

Parameter
• tmmttmmtfKam
' "Tungsten

Method
BM B8 V !••!• SI

BPA 200.8

Quantitation
Limits

Date . 'Date
Prepared Analyzed -AnalystResults

xammmmmm=iammm*

1200 mg/kg* J.6*W mg/kg 05/08/95 05/24/95 FW

* aantitation limit elevated due to sample dilution prior to analysis,
ample diluted due to high concentration of interferent.

RESP3 Rev. 030994

102965



GC0013

Industrial t Environmental Analysts, inc. (IEA)

S.BA Project is 1254-204
IEA Sample #: 9504608-11
Lient Namet IEA - New Jersey
Lient Proj. I.D.120950-51723

Sample I.D.t I.T-SS03-01

Matrixi Soil
Date Received: 04/24/95
Date sampledt 04/20/95

Parameter

'•Tungsten

Method

EPA 200.8

Quantitation
Limits i ... Results

Date Date
.Prepared Analyzed Analyst

120 ing/kg* 1240 mg/kg 05/08/95 05/24/95 FW
I I VI? ^**

comments t

3uantitation limit elevated due to sample dilution prior to analysis,
sample diluted due to high concentration of interferent.

FORM RESP3 Rev. 030994
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industrial 6 Environmental Analysts, Inc. (IEA)

K Projact ft 1254-204 (Revision)
EX sample ti 9504608-12 Matrix« Soil
liant Kamai ISA - Maw Jersey Data Received: 04/24/95
Lent Proj. I.D.I20950-51723 Data Sanpledt 04/20/95
-aple I.D.t Z.T-S804-01

Quantitation Data Data
arameter Method Limits Results Prepared Analyzed Analyst

..Tungsten EPA 200.8 250 ng/kg* j&Vf mg/kg 05/08/95 05/24/95 FW

' nnents t

'Cuantitation limit elevated due to saaqple dilution prior to analysii
ample diluted due to high concentration of interferent.

fORM RB8P3 Rev. 030994

v.:
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OC0021

industrial fc Environmental Analysts, Inc. (IEA)

*A Project ft 1254-204
BX Sample ft 9504608-13
Lent Names IRA - Maw Jersey
iaat Proj. I.D.t20950-51723

temple I.D.t . LT-8805-01

Matrix: soil
Data Raoeivedt 04/24/95
Date sampledt 04/20/95

Method

EPA 200.8

Quantitation
Limits ..Results

Date Date
Prepared Analysed Analyst

140 mg/kg* .12<ff mg/kg 05/0B/95 05/24/95 rw

i \ "•••'. • U '.-

Comments:

• -uantitation limit elevated due to sample dilution prior to analysis,
'ample diluted due to high concentration of interferent.

FORM RE6P3 Rev. 030994
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OCOO22
Industrial * Environmental Analysts, inc. (IEA)

.EA Project fft 1254-204
XBA Sample ft 9504608-14 Matrix t soil fi *. - •- T>./<'-' '
lient Namet IEA - Mew Jersey Date Received! 04/24/95
lient Proj. I.D.120950-51723 Date Sampledi 04/20/95
sample I.D.I LT-8805-01D / ' • '

Quantitation Date Date
Parameter Method Limits Results Prepared Analyzed Analyst

'•-Tungsten EPA 200.8 140 ng/kg* .1*00 mg/kg 05/08/95 05/24/95 FW

jnments t

quantisation limit elevated due to sample dilution prior to analysis,
{ample diluted due to high concentration of interferent.

FORM RESP3 Rev. 030994
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CC0023
Industrial t Environmental Analyata, inc. (IEA)

» Project fi 1254-204
•IEA Sample *t 9504608 -. . Matrixt Solid
"lient Manet • IXA - Mew Jeriey Date ReceivedjN/A
iient Proj. l.D.i20950-51723 Date Sampled: H/A

.sample i.D.t QC Blank
> •"• : .-

Quantitation . Date Date
Parameter Method Linite fteeulti Prepared Analyzed Analyet

-Tungsten XPA 200.8 0.50 mg/kg BQL y 05/08/95 05/24/95 TV

amentai

r̂ rreeponding Samplest 9504608-01 through 06 and 09 through 14

FORM RESP3 Rev. 030994
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OCO024

Industrial t Environmental Analyst!, inc. (IBA)

-~A Project it 1254-204.
:EA Sample *t 9504608 • Matrix t wat«r
lent NaiMi IBA - New J«r««y oat* x«o«iv«dtN/A
i«nt Proj. I. D. t20950-51723 Dat« Saapladt N/A

i.D.t QC Blank

: Quantisation Date ' .
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Executive Summary

Through numerous regulatory and operational programs Nassau County has

demonstrated a deep commitment to the protection of our water resources. One

important area of protection is the identification of contaminated aquifer segments

which pose a threat to the public water supply. The County Executive, cognizant of

the importance of identifying sources of groundwater contamination, authorized in

January 1988 the County Departments of Health and Public Works to jointly

investigate potential contaminated aquifer segments and prepare technical reports

identifying areas of contamination that require remedial action. The first product

of this joint program and the subject of this report was the investigation of

groundwater contamination by volatile organic chemicals (VOC's) associated with the

Sea Cliff Avenue industrial zone in the City of Glen Cove.

The need for a more detailed study within the City of Glen Cove was based upon

the detection of significant levels of volatile organic chemicals in existing

monitoring, industrial, and public supply wells. This contamination caused the

1977 closure of three public supply wells owned by the City of Glen Cove at the

Carney Street well field due to VOC levels exceeding New York State Department of

Health drinking water guidelines. Additionally, this contamination could

potentially affect other City of Glen Cove and Sea Cliff Water Company public

supply wells.

A two-phased study approach was utilized to identify the areal and vertical

extent of the groundwater contamination. Phase One involved the review of all

existing water quality, hydrogeologic, well construction, and industrial chemical

survey data. Thirteen (13) Phase One groundwater monitoring wells were installed

based upon the results of this review. Phase Two involved the assessment of the

Phase One water quality and hydrogeologic data, and included the installation of

seven (7) additional monitoring wells to further define the three-dimensional
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diffusion, in conjunction with the natural groundwater flow and contaminant

advection, has caused the contamination to be spread throughout the aquifer at the

source area and in the downgradient direction. These punpage and diffusion impacts

must be studied in more detail before any remedial measures can be accurately

assessed.

It is recommended that this study be provided'to the New York State Department

of Environmental Conservation for review and regulatory action. In addition, site

specific investigative work must be performed at the present or former industrial

locations where VOC's were or are stored to better define contaminant source areas.

These future studies also oust address potential impacts from the Sea Cliff Avenue

industrial zone contaminant plume on receptors such as public supply wells 9334

(City of Glen Cove, Kelly Street) and 7857 (Sea Cliff Water Company).
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extent of the groundwater plune as well as potential source areas.

The industrial chemical profile noted that primary contaminants detected in

the groundwater at the study area are common to those reported in the industrial

chemical survey and predominantly include tetrachloroethylene, trichloroethylene,

and 1,1,1-trichloroethane. Tetrachloroethylene was the VOC compound detected at the

highest concentration of 3,700 micrograms/Liter (ug/L) followed by

trichloroethylene at 500 ug/L. Lower levels of 1,1,1•trichloroethane were also

detected as well as other chlorinaced compounds, most notably cis-1,2-

dichloroethylene, 1,1-dichloroethane and vinyl chloride, which represent potential

breakdown compounds from tetrachlorethylene and trichloroethylene.

The findings of this investigation have identified a groundwater contamination

plume of VOC's emanating from the Sea Cliff Avenue industrial zone extending from

the water table to the base of die upper glacial aquifer. The water table portion

of the plume bifurcates away from the source area (Sea Cliff Avenue industrial

zone) moving westerly and northerly and has traveled a minimum of 2,400 ft. in

each direction. The highest level of total VOC contamination in this plume ranges

up to 5,500 ug/L immediately to the north of the Sea Cliff Avenue industrial zone

at the Carney Street well field.

The deep upper glacial portion of the plume extends to the base of the upper

glacial aquifer at the source area and at the furthest downgradient well. The plume

has moved northwesterly with the groundwater flow a minimum distance of 2,400 ft.

from the source area. Total VOC levels range from 698 ug/L in the vicinity of the

source area to 79 ug/L at the downgradient fringe of the plume.

It should be noted that localized industrial pumpage at the Sea Cliff Avenue

industrial zone, has caused groundwater contaminants to move vertically downward

into the deep industrial supply wells where it is subsequently reintroduced back

into the aquifer through diffusion wells set at various depths. This pumpage and
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1.0 INTRODUCTION

1.1 Background

In January of 1988. the Nassau County Department of Health (NCDH) entered into

a cooperative agreement with the Nassau County Department of Public Works (NCDPW)

to perform detailed investigations of groundwater contamination in the City of Glen

Cove and the Village of Lake Success, as recommended in a prior NCDH report

identifying several areas in need of further water quality study. Further

investigation in Lake Success was subsequently postponed pending the results of a

current study in the area being performed by consultants to the Unisys Corporation.

The investigation of groundwater contamination by volatile organic chemicals

(VOC's) associated with the Sea Cliff Avenue industrial zone in the City of Glen

Cove is the subject of this report.

The need for a more detailed study within the City of Glen Cove was based upon

the detection of significant levels of volatile organic chemicals in existing

monitoring, industrial, and public water supply wells. This contamination caused

the 1977 closure of three public supply wells owned by the City of Glen Cove.

These wells, located at the Carney Street well field were closed due to VOC levels

exceeding New York State Department of Health drinking water guidelines. This

contamination could potentially affect other City of Glen Cove and Sea Cliff Water

Company public supply wells.

This investigation was jointly funded and administered by NCDH and NCDPW.

1.2 Purpose and Scope

The purpose of this study was to identify the areal and vertical extent of

groundwater contamination by volatile organic chemicals at the Sea Cliff Avenue

industrial zone in the City of Glen Cove by performing a subsurface investigation

in the vicinity of the Carney Street well field. Based on the results of the

investigation, potential sources of contamination are identified and

1
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recommendations are made regarding methods to manage the contaminated aquifer

segment.

The scope of this investigation was comprised of the following tasks:

o Review of available data on the location, construction, and water quality

of existing monitoring, industrial, and public supply wells in the study

area,

o Research of existing reports, records, and data to determine regional

hydrogeology.

o Review of NCDH records to determine the storage, use and disposal of

industrial chemicals and chemical waste products by local industries, o

Investigation of the location of other potential sources of groundwater

contamination in the area including landfills, chemical and petroleum

spills,

o Analysis of existing data, development and implementation of a subsurface

investigation of groundwater contamination,

o Development of specifications and locations for monitoring well

installations to be completed by a well drilling firm under contract to

NCDPW.

o Sampling of newly installed and existing wells to determine water quality,

o Development of water level and volatile organic chemical concentration

contour maps,

o Evaluation- of water quality, determine extent of contamination and evaluate

possible source areas within the study area,

o Development of groundwater flow Baps and geologic profiles to determine

potential contaminant pathways,

o Report preparation on the investigation methodology and findings including

recommendations for technical procedures regarding management of the

2
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contaminated aquifer segment.

1.3 Study Approach

A two-phased study approach was utilized to identify the areal and vertical

extent of groundwater contamination at the Sea Cliff Avenue industrial zone in the

City of Glen Cove.

Phase One involved the review of all existing water quality, hydrogeologic,

well construction, industrial survey and other pertinent information. Thirteen

(13) Phase One groundwater monitoring wells were installed around the Sea Cliff

Avenue industrial zone based upon the results of this review. Phase Two involved

the assessment of the Phase One water quality and hydrogeologic data, and included

the installion of seven (7) additional Phase Two wells to further define the three-

dimensional extent of the groundwater contamination plume as well as potential

source areas.

1.4 Study Area

The study area designated for this investigation encompasses approximately

three square miles of the northeast corner of the Town of Oyster Bay, Nassau

County, New York, including the southern portion of the City of Glen Cove, the

northern portion of the Village of Glen Head, and small portions of the Villages of

Sea Cliff and Old Brookville (see Figure 1-1).This area was selected to encompass a

one-mile radius surrounding the Carney Street well field and to provide a judicious

base from which existing land use and water quality information could be collected

for analysis.

Vater service within the study area is supplied by public supply wells

operated by the City of Glen Cove, the Jericho Vater District, and the Sea Cliff

Vater Company. Public sanitary sewering has been provided within the City of Glen

Cove since the 1920's, with most areas sewered by the 1950's. Areas outside of the

City rely on individual septic systems for waste disposal.

3
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Stormwater runoff in the study area is collected by underground drainage pipes

and structures for transport to recharge basins. Installation of this system began

in the 1920's and has continued to date with additional drainage networks being

installed as required for new developments, road improvements, or to correct

existing problem areas. The project study -area is served by seven (7) stormwater

recharge basins. Discharge of stormwater from the Sea Cliff Avenue industrial area

is to. either Nassau County recharge basin #469 or to Glen Cove Creek, which runs

directly through the area's center. Recharge basin #469 has accepted stormwater

discharges since 1940 while the remaining basins in the area were installed between

1940 and 1952.

There are no active municipal or private landfills within the study area,

however, a municipal landfill located at the northwestern extreme of the study area

on Morris Avenue was operated by the City of Glen Cove until approximately 1970.

This landfill accepted all types of refuse and trash, including incinerator ash and

agricultural wastes. The landfill has been capped and is currently a recreational

area.

The study area features a surface topography which has been formed by the

process of glacial recession (see Figure 1-2). Prominent landforms include glacial

kames (conical hills deposited in contact with ice), kettles (depressions) and

valleys. A north- to - south valley runs through the heart of the study area,

featuring elevations of approximately 66 ft. at the Glen Head Country Club. 54 ft.

at the Sea Cliff Avenue industrial area and dropping northward to approximately 42

ft. at the arterial highway railroad overpass. Glen Cove Creek occupies this

valley. A large kame rises to approximately 175 ft. above sea level (asl) at the

Glen Head Country Club, with Glen Cove Creek to the east. Kamic topographic highs

exist to the east and west of the Sea Cliff Avenue industrial zone, rising to

approximately 180 and 170 ft. asl, respectively.

4
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1.5 Regional Hvdrogeolo^v

The regional geologic fomacions of the northern part of the Town of Oyster Bay

as described by Kilburn and Krulikas (USCS, 1987) are composed of unconsolidated

glacial deposits of Pleistocene age, and coastal plain deposits of continental and

marine origin of Cretaceous age. The unconsolidated deposits consist of gravel,

sand, silt and clay underlain by bedrock of Lower Paleozoic and/or Precambrian age,

which forms the base of the groundwater reservoir.

Figures 1-3 and 1-4 are regional geologic north-to-south and east-to-west

cross-sections through the study area (see Figure 1-5 for cross section locations).

The crystalline bedrock, generally consisting of schist and gneiss, features a

gentle southeasterly dipping weathered surface. Overlying the bedrock is the Lloyd

Sand member (Lloyd aquifer) of the Raritan Formation of Late Cretaceous age. This

formation consists of discontinuous beds of gravel, sand, sandy clay, silt and clay

and lies roughly parallel to the bedrock surface. The clay member of the Raritan

Formation (Raritan Clay) overlies the Lloyd aquifer and consists of clay with

varying amounts of silt and sand. The Raritan Clay confines groundwater in the

underlying Lloyd aquifer.

The Matawan Group-Magothy Formation undifferentiated (Magothy aquifer) overlies

the Raritan Clay. The Magothy Formation consists of discontinuous beds and lenses

of fine to coarse sand and gravel with interstitial clay. The top of the Magothy

is not planar, unlike the surfaces of the underlying units. The Magothy surface

was deeply eroded during Tertiary time. The surface was ice shoved and probably

eroded again during the Pleistocene. In portions of the northern part of the Town

of Oyster Bay the Raritan Clay and the Magothy Formation have been completely

removed and replaced with younger materials during the Pleistocene. In these

areas, the Port Washington aquifer and the Port Washington confining unit were

deposited.

5
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The Fort Washington aquifer is a sequence of deposits of Pleistocene and/or

Late Cretaceous age. These beds consist of sand, sand and gravel, and varying

amounts of interbedded clay, silt and sandy clay. The beds of the Port Washington

aquifer form part of the valley fill in the channels cut into the Cretaceous

deposits by the glaciers. The Port Washington aquifer and the Lloyd aquifer are

apparently hydraulically connected at the study area.

The Port Washington confining unit,' which also forms part of the valley fill,

is a sequence of deposits of Pleistocene or Late Cretaceous to Holocene? age that

locally lies above the Port Washington aquifer or overlaps the local Cretaceous

deposits. This unit consists mainly of clay and silt, with scattered lenses of

sand or sand and gravel. This unit may include or consist of erosional remnants of

the Raritan Clay.

The surface of the Port Washington confining unit features topographic highs

and buried valleys into which the Upper glacial aquifer was deposited. Northwest

of the Sea Cliff Avenue industrial zone the buried valley of the Port Washington

confining unit features a northwesterly to southeasterly trending axis. The

apparent deepest elevation of the buried valley is -150 ft. below sea level with

the valley walls rising to sea level on each side (see Figure 1-5). It is noted

that the regional horizontal groundwater flow direction in the upper glacial

aquifer is towards the northwest at the study site, paralleling the valley axis

(see Figure 1-6). For this study, the surface of the Port Washington confining

unit will represent the base of the aquifer.

The uppermost formation consists of glacial deposits of Late Pleistocene age

(upper glacial aquifer). These deposits consist of beds of fine to coarse

stratified sand and gravel, but also contain thin discontinuous beds of silt, clay

and tills. The upper glacial aquifer overlies the Port Washington confining unit

and contains the water table. Table 1-1 shows the approximate surface elevations

6
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TABLE 1-1

INVESTIGATION OF CONTAMINATED AQUIFER SEGMENT
CITY OF GLEN COVE

NASSAU COUNTY, NEW YORK

REGIONAL GEOLOGIC FORMATIONS

APPROXIMATE FORMATION APPROXIMATE
FORMATION SURFACE ELEVATION FORMATION

NAME RELATIVE TO SEA LEVEL THICKNESS
(FT) (FT)

Upper Glacial Aquifer

Port Washington
Confining Unit

Port Washington
Aquifer

Lloyd Aquifer

Bedrock

50 to 165 160 to 300

-50 to -150 100 to 150

-250 . 50

-300 170

-470

6-C
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and thicknesses of the regional geologic formations at the study area.

1.6 Water Quality

A groundwater quality database of the Sea Cliff Avenue area has been developed

since 1977. This was accomplished through the routine sampling by the County

Departments of Health and Public Works of industrial, public water supply and

groundwater monitoring wells. The primary wells of interest include industrial

supply wells 2316. 6579, 7427, 8224 and 8887, and restricted City of Glen Cove

public supply wells 3466,8326 and 8327. Please refer to Section 1.9 for details

relative to the well owners, well construction and individual well locations.

Table 1-2 is a historic water quality summary of the wells in the vicinity of

Sea Cliff Avenue, and includes data collected through early 1988. As indicated in

this table, trichloroethylene and tetrachloroethylene, common industrial solvents,

were the two primary volatile organic compounds detected in both the industrial and

public supply wells. Additional compounds include 1,1,1-trichloroethane, 1,1-

dichloroethane and 1,1-diehloroethylene. Sporadic low levels of

trichlorofluoroethane, chloroform and benzene were also detected.

Table 1-3 is a summary of the recent water quality sampling from mid 1988

through 1989. Generally, the types and levels of organic compounds are similar to

those detected in the historic sampling, however, concentations of 1,1-

dichloroethylene and total cis-and trans-diehloroethylene (potential breakdown

compounds from trichloroethyene and tetrachloroethylene) are higher than previously

detected. Appendix G encloses the full historical water quality statistical

summary and the recent sampling results.
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TABLE 1-2

INVESTIGATION OF CONTAMINATED AQUIFER SEGMENT
CITY OF GLEN COVE

NASSAU COUNTY, NEW YORK

HISTORICAL WATER QUALITY SUMMARY (1977 - 1968)
SEA CUFF AVENUE VICINITY

INDUSTRIAL SUPPLY WELLS (7427, 8224, 8887, 6579 AND 2316)

COMPOUND

Trichloroathylana

Tetrachloroathylane

1 ,1,1-Trichloroethane

1,1-Dichloroethana

1 , 1 -Dichloroethylene

CONCENTRATIONS
MINIMUM AND MAXIMUM

(ug/l)
1977-1960

5-600

3-24

2-9

-

-

1981 -1984
40-160

4-16

1-19

8-25

1-6

1985
3-

2

2

7

-1988
•1900*

- 14

- 11

-28

-

CARNEY STREET PUBLIC SUPPLY WELLS (3466, 8326, AND 8327)

COMPOUND

Trichioroethyiene

Tetrachloroethylene

1 . 1 , 1 -Trichtoroethane

1 , 1 -Dichloroethana

1,1-Dichloroethylene

Trichlorofluoroathana

Chloroform ••

Benzana

1977-1980

1-300

2-375

1-20

-

-

4-22

1-20

-

CONCENTRATIONS
MINIMUM AND MAXIMUM

(ug/l)
I 1981-1984 |

1-380

1-64

2-18

11 -16

1-3

3

-

4

I
I

1985- 1988

93-690

7-46

2-14

7-12

1-3

6

- 2

-

• Wall 6579 reported one reading of 1900 ug/l.
*• Chloroform may be due to laboratory procedures.
See Section 1-9 for Wall Owners, Construction Information and Well Location.
Refer to Appendix G for complete water quality tables.

7-A

103002



TABLE 1-3

INVESTIGATION OF CONTAMINATED AQUIFER SEGMENT
CITY OF QLEN COVE

NASSAU COUNTY. NEW YORK

RECENT WATER QUALITY SUMMARY (1988 - 1989)
SEA CLIFF AVENUE VICINITY

INDUSTRIAL SUPPLY WELLS (7427. 8224. 8887 AND 2316)
1
i

COMPOUND
Trichloroc thy tone

Tetrach loroe thy tone

1 , 1 , 1 -Trichloroethane

1.1-Dichloroethane

C &T-1.2-Dichloroethylene

Chloroform

Vinyl Chloride

CONCENTRATIONS
MINIMUM AND MAXIMUM

(us/l)
16-260

2-21

2-11

1-28

28-210

5-11

8

CARNEY STREET PUBLIC SUPPLY WELLS (3466. 8326. AND 8327)

COMPOUND

Trichloroethylene
Tetrachloroethytene

1.1,1-Trichloroethane

1,1-Dich toroe thane

C & T-1 ,2-Dlchloroethylene

CONCENTRATIONS
MINIMUM AND MAXIMUM

(ug/l)

210 - 680

13-46

3-6

4-10

100-280

NCDPW MONITORING WELL G-4 (1 152)

COMPOUND

Trichioroethylene

Tetrachloroethylene

1 . 1 , 1 -Trichloroethane

Cis 1.2-Dichloroethylene

CONCENTRATIONS
MINIMUM AND MAXIMUM

(ug/l)

2

57-190

1

2

Well 6579 restricted for drinking in 1977
See Section 1-9 for Well Owners. Construction Ihfofmation and Wet) Location
Refer to Appendix G for complete water quality tables

7-B
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1.7 Land Use

The primary land uses within the study area shown in Figure 1-1 are

residential, commercial, industrial, institutional, and open space/recreational.

Residential developaent, which accounts for the greatest portion of land use

in the study area, is nainly low to medium density with two to four units per acre.

Primary residential development occurs southwest, west, northeast, and northwest of

the Sea Cliff Avenue/Carney Street well field area. Commercial activity exists

along Cedar Swamp Road and Glen Street. A high concentration of commercial

development exists within the downtown business district, between Glen Street and

the Glen Cove Arterial Highway.

Industrial facilities are generally concentrated along Sea Cliff Avenue, which

runs east to west approximately 1000 ft. south of the Carney Street well field.

Additional industrial activity is located in the northeast section of the study

area along Glen Cove Creek.

Institutional development (primarily schools and churches) is scattered

throughout the study area within residential areas and along commercial axes. The

Glen Head Country Club, located south of the Sea Cliff Avenue industrial area,

accounts for the majority of open space/recreational land use. A City of Glen Cove

park, whose access is off of Leech Circle South, is located immediately northwest

of the Carney Street well field.

1.8 Industrial Profile

An industrial profile was developed for the Sea Cliff Avenue industrial zone

in order to determine potential sources of groundwater contamination through a

historical survey and inventory of chemical usage and storage. The industrial

profile area, shown in Figure 1-7, is located east of the Long Island Railroad,

north of Glen Head Country Club, and south of Elm Avenue. It is comprised of an

assortment of industrial and commercial facilities including electronic and

8
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electrical equipment manufacturing, metal fabrication, automotive repair, furniture

repair, optical and medical goods manufacturing, wholesale and retail trade

establishments, and a variety of service industries.

The initial profile was completed in 1977 and subsequently updated in 1988 as

part of this study. Over seventy-eight (78)-inspections/surveys were conducted at

commercial and industrial sites in the profile area. The profile area includes

fifty-four (54) active and twenty-four (24) inactive sites. Each facility was

surveyed for chemical usage, storage, and waste disposal methods practiced between

1977 and 1988. Interviews were conducted by Health Department personnel with

appropriate facility representatives to determine the type of business, number of

employees, sources of water supply, sewage disposal, annual chemical usage, annual

chemical waste generation and waste disposal practices. Surveyed facilities were

grouped according to the Standard Industrial Classification (SIC) code as indicated

on Table 1, enclosed in Appendix A. This table includes the fifty four active

businesses.

A summary of the industrial chemical profile is outlined in Tables 2 and 3 of

Appendix A and includes historical information on both active and inactive

facilities. This summary i's based upon NCHD records and interviews, information

provided in the "Report on Industrial Waste Survey -City of Glen Cove* by William

F. Cosulich Associates, October 1974, the "Report on Industrial Waste Survey for

the City of Glen Cove" by Sidney B. fiowne and Son, July 1968, and from information

provided by the New York State Department of Environmental Conservation (NYSDEC)

Industrial Chemical Survey (ICS) program. Also enclosed in Appendix A are two NCDH

1977 and 1978 reports discussing the organic contamination of the Carney Street

Well Field.

Figure 1-8, which includes a map and key, locates each of the active

businesses in the industrial profile area. Facilities no longer in business but

9
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FIGURE 1-8 KEY

INVESTIGATION OF CONTAMINATED AQUIFER SEGMENT
CITY OF GLEN COVE

NASSAU COUNTY. NEW YORK

KEY TO STUDY AREA BUSINESS LOCATIONS

NO. FACILITY NAME STREET ADDRESS FORMER OCCUPANTS

(a)

1 North Hills Electronics
2 Hicronics Corp.
3 Odin Claims

4 Glen Cove Iron Works
5 Man Product
6 Glen Cove Bowl
7 Railye Motors
8 Mahoney Auto Parts
9 M. L B1ancon1 Funeral Home
10 Luyster Motors
11 ANG's Service Station
12 Angelina Izzo ft Sons
13 Romm Art Creations

14 THBA Energy Cost Control
15 Factory Service Parts ft Controls
16 Long Island Video
17 Aqua Scooter
18 Shadow Box
19 Greenvale Auto Parts
20 Max Wiener ft Co./Learsi Leather
21 Photoclrcults
22 Village Laundromat
23 Joy Edd Trim Shop
24 Hlnkle ft Flnlayson/Harbor Fuel 011
25 Pall Corporation
26 Photoclrcults
27 August Thomson Corp.
28 Associated Drapery Equipment
29 Earl Electric Hfg.
30 American Best Coffee
31 Lau's Cabinets
32 Philip C. Ant1co Consultants
33 Orobello Inc.
34 One Step Food Supply
35 Slater Development Corp.
36 Slater Electric
37 Keyco Inc.
38 Zoomar Inc.

Alexander PI
7 Alexander PI
4 Carney St
10 Carney St
34 Carney St
100 Carney St
200 Carney St
20 Cedar Swamp Rd
33 Cedar Swamp Rd
62 Cedar Swamp Rd
70 Cedar Swamp Rd
73 Cedar Swamp Rd
3 Gabriel St
79 Hazel St

79 Hazel St
81 Hazel St
83 Hazel St
85 Hazel St
85 Hazel St
85 Hazel St
88 Hazel St
90 Hazel St

Hazel St/Grove St
1 Sea CUff Ave
10 Sea Cliff Ave
30. Sea Cliff Ave
31 Sea CUff Ave
36 Sea CUff Ave
40 Sea Cliff Ave
44 Sea Cliff Ave —
44 Sea Cliff Ave
44 Sea CUff Ave
44 Sea CUff Ave
44 Sea Cliff Ave
44 Sea CUff Ave
44 Sea Cliff Ave —
45 Sea CUff Ave
45B Sea CUff Ave
55 Sea Cliff Ave

CHIU Technical Corp.
Vesuvio Cheese Inc.

GC Fashions Manufacturing
Mattlace Petrochemicals

Acco-Brlstol Datamaster

Osrow Products/Moonshine Products
Easter Unlimited

Glen Components (Div. of Pall)
HMS Machine Shop

Eastern-Bennett Heat Treatment Co.
Hadax Electronics (Doryt Systems)
Ouadraframe
Telco Inc.
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FIGURE 1-8 KEY

INVESTIGATION OF CONTAMINATED AQUIFER SEGMENT
CITY OF GLEN COVE

NASSAU COUNTY, NEW YORK

KEY TO STUDY AREA BUSINESS LOCATIONS

NO. .FACILITY NAME STREET ADDRESS FORMER OCCUPANTS

39
40
41
42
43
44
45
46
47
48
49
SO
51
52
53
54

Sun Carting
Sea Cliff Coal and Lumber
Epco (Apco) Plastics
William T. Gee rt seen Landscaping
TAD Autobody Works
Tudors Auto Club
F*J Precision Tooling
R-Tex Decoratlves
Let Byegones Be
Sea Cliff Auto Radiator
Walter J. Moretto Masonary
Sea Cliff Iron Works
Monte Displays
Cove Tennis Center
LI Glass ft Mirror (b)
JC Covlno Electric

59 Sea Cliff Ave — ,
59 Sea Cliff Ave
59 Sea Cliff Ave
59 Sea CUff Ave
59 Sea Cliff Ave
59 Sea CUff Ave
59 Sea Cliff Ave
59 Sea Cliff Ave
59 Sea Cliff Ave
59 Sea CUff Ave
59 Sea CUff Ave
59 Sea Cliff Ave
59 Sea Cliff Ave — '

Stasl Woodworking Co
- (Stasl Kitchens)

Raquette Sales

60 Sea CUff Ave
65 Sea Cliff Ave Pall Corp.
3 Second St

NOTE:
(a) This location now

an apartment house

(b) LI Glass ft Mirror moved
to 65 Sea Cliff Ave from
this location

10 Carney St

63 Sea Cliff Ave -\

Kolco Canvas Products
Carney Street Auto Repair
Rosco Labs
The Olde Cabinet Shop
Lawrence Mills
Nippon Electric Co.
P1kwh1t Industries
Olympic International LTD
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which operated at these sites are also noted in the key. Table 1-4 is a summary

from the industrial chemical profile (Appendix A) of those companies in the

vicinity of the Carney Street well field who use or have used organic chemicals.

It should be noted that primary contaminants detected in the groundwater at the Sea

Cliff Avenue industrial zone are common to those reported in the industrial profile

and include tetrachloroethylene, triehloroethylene, 1,1,1-trichloroethane, and

their associated potential breakdown products dichloroethylene and dichloroethane.

1.8.1 State Pollution Discharge Elimination System (SPDES) Permits

There are two facilities in the industrial profile area that have had or will

require SPDES permits from the NYSDEC. These facilities are as follows:

1. Slater Electric, 45 Sea Cliff Avenue - Issued SPDES Permit NY 1016241

effective 1/1/79 through 1/1/84 for the discharge of 360,000 gallons per

day (gpd) of noncontact cooling water from two private wells on site.

Originally the discharge was recharged on-site through one diffusion well.

However, this well failed and three additional diffusion wells were

installed as replacements by January 1981. The permit was deleted by the

NYSDEC on October 31, 1986.

Samples of water before recharge to the diffusion wells were collected by

the NCDH on November 8. 1979, November 10, 1982, July 7, 1984 and January

30, 1986. Copies of the analysis results are attached (see Table 4,

Appendix A) and, although these results do not illustrate the presence of

a continous source of contamination, they do indicate that the discharged

water was contaminated on two occasions with organic chemicals. The

contamination in the discharge is consistent with the contamination

detected in the wells used as the source of the cooling water (please see

section 1.6).

2. Photocircuits, 31 Sea Cliff Avenue • Applied in January 1989 for a SPDES

10
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TABLE 1-4

INVESTIGATION OF CONTAMINATED AQUIFER SEGMENT
CITY OF GLEN COVE

NASSAU COUNTY,' NEW YORK

INDUSTRIAL CHEMICAL PROFILE - GLEN COVE

ORGANIC CHEMICAL SUMMARY

NAME OF
INDUSTRY

HMS Machine
Shop

Pall Corp

Photocircuits

Micronics

North Hills
Electric

Slater
Electric

Telco Inc.

Zoomar Inc.

i

LOCATION

40 Sea Clifl
Avenue

30 Sea Cliff
Avenue

31 Sea Cliff
Avenue

7 Alexander
Place

Alexander
Place

45 Sea Cliff
Avenue

44 Sea Cliff
Avenue

55 Sea Cliff
Avenue

ORGANIC CHEMICALS
USED

Possible TCE and
PCE

PCE, TCE used up to
1972. Small volumes
PCE. TCE bought 1967.

PCE used in 1956.
switched to 111 TCA
prior to 1966

Acetone, Freon,
Pride FCA blend

111 TCA In 1977.
Freon in 1978.

PCE (1977 survey)
111 TCA (1977 Survey)

1 1 1 TCA (1977 Survey)

Acetone
Purline Solvent

PRESENT
STATUS (1)

Closed in
1969

Active

Active

Active

Active

Active

Moved In
1983

Active

CHEMICAL
USAGE

i
Unknown (2)

(2)
i

(2)

Approx. 20
gal/yr

75 gal/yr
275 gal/yr

4500 gal/yr
375 gal/yr

110 gal/yr

20 gal/yr (2)

(1) Refer to Appendix A for description of present status
(2) Refer to Appendix A.
PCE - Tetrachloroethylene
TCE - Trichloroethylene
111 TCA- 1.1,1 -Trichloroethane

10-A

103011



permit for discharge of noncontact cooling water from two private wells on

site to ten diffusion wells on-site. The permit with interim and final

discharge limits will be considered by the NYSDEC when an engineering

report is submitted indicating how the facility will meet applicable

discharge standards. The discharge presently is contaminated with organic

chemicals in levels above the allowable standards. The contamination

detected in the discharge is consistent with -the contamination detected in

the wells used as the source of the cooling water (please see section

1.6).

1.8.2 Hazardous Waste Sites

There are no existing Federal or State hazardous waste sites located in the

study area. However, in April 1979 the Photocircuits Corp., 31 Sea Cliff Avenue,

was listed by NYSDEC as a known or suspected hazardous waste disposal site but

subsequently eliminated from the list due to insufficient information. In

addition, the site was also listed in November 1981 by the United States

Environmental Protection Agency (USEPA) as a Quick Look Hazard System Site - a

"potential" site which may pose an "actual health or environmental threat" and

which needs to be assessed to determine if a hazardous waste problem exists.

1.8.3 County Permits

There are seven industrial facilities permitted by the NCDH for the storage,

handling and control of toxic and hazardous materials under Nassau County Public

Health Ordinance (NCPHO) Article XI. These facilities include:

1. Luyster Motors, 70 Cedar Swaap Avenue

2. Man Products, 100 Carney Street

3. North Hills Electronics, 1 Alexander Place

A. Pall Corporation, 30 Sea Cliff Avenue

5. Photocircuits, 31 Sea Cliff Avenue

11

103012



6. Rallye Motors. 20 Cedar Swamp Avenue

7. Slater Electric, 45 Sea Cliff Avenue

More specific infornation concerning the types of stored chemicals is

presented in the Industrial Chemical Profile (Tables 2 and 3 , Appendix A) .

1.8.4 Spills

There were a number of reports filed with NCDH concerning spills of petroleum

products/organic chemicals which occurred in the study area.

1. Photocircuits , 31 Sea Cliff Avenue - On May 24, 1989 a 20,000 gallon

underground No. 2 fuel oil tank was removed from this site. There were no

visible holes in the tank, but contaminated soil was noted in the vicinity of

the piping. Sixty (60) cubic yards of oil contaminated soil was removed. No

further action was required by the NYSDEC.

2. Slater Electric, 45 Sea Cliff Avenue - On November 30. 1987. a 10,000 gallon

underground No. 2 fuel oil tank failed a leak test. The tank was abandoned in

place in February 1988 and a monitoring well was installed in November 1988.

No floating oil was detected on the water table. NYSDEC requires the well to

be tested once each month.

1.9 Existin Wells and

Figure 1-9 shows the locations of the existing industrial, monitoring and water

supply wells within an approximate one mile radius of the Sea Cliff Avenue

industrial zone. Table 1-5 shows individual well construction, present status, and

a summary of the 1988 pumpage data as reported to the NYSDEC. In 1988, the

Photocircuits Corp. pumped 1.1 million gallons per day (gpd) for non-contact

cooling water purposes and 530,000 gpd for air conditioning during the demand

season. This water is supplied by two supply wells and diffused on-site through 10

diffusion wells. Slater Electric pumped 150,680 gpd in 1988 for non-contact

cooling water purposes and is also diffusing on-site. The Pall Corporation pumped

12
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TABLE 1-5
INVESTIGATION OF CONTAMINATED AQUIFER SEGMENT

CITY OF GLEN COVE
NASSAU COUNTY. NEW YORK

EXISTING PUBLIC SUPPLY. INDUSTRIAL AND MONITORING WELLS

WELL
NUM

7834
2626
6224
7427
7452
7453
8028
8930
8931
9773

10107
8887
9612
9841
9614
8892
8987
9615
9693
6579
2316
7153
7154
7155
7919
8886
3466
8326
8327
9334
4980
1151
1152
9115
8716

MEASURING
POINT

OWNER ELEV. (FT)

Gton Head CC
Qlen Head CC
Photocircuits
Photocirculte
Photocircuits
Photocircuits
Photocircuits
Photocircuits
Photocircuits
Photocircuits
Photocircuits
Slater Electric
Slater Electric
Slater Electric
Slater Electric
Slater Electric
Slater Electric
Slater Electric
Slater Electric
August Thomsen
Pall Corp.
Pall Corp.
Pall Corp.
Pall Corp.
Pall Corp.
Pall Corp.
Glen Cove City
Glen Cove City
Glen Cove City
Glen Cove City
Zoomar Industries
NCDPWG-3A
NCDPWG-4
NCDPWH-4A
NCDPWX-94A

150
75
58
58
NA
NA
NA
NA
NA
NA
NA
65
NA
NA
NA
NA
NA
NA
NA
57
75
NA
NA
NA
NA
NA
53
63
53

143
NA
34

154
145
47

SCREEN INTERVAL 1988
ABOVE OR BELOW PUMPAGE

SEA LEVEL (FT) AQUIFER USE (GPD) •

-21 to -52
-109 to -146
-46 to -97
-6210-103
75 to 107"
9010122**
72 to 120"
74 to 125"
74 to 125"

131 to 182"
105 to 183"
-40 to -65

109 to 134"
96 to 121 **
135 to 185"
114 to 159"
41 to 72* *

135 to 185"
135 to 185**
-73 to -89

to -110
31 to 42"
26 to 36"
18 to 27"

162 to 190"
14010180"
-95 to -120
-67 to -112
-65 to -11 5
-100 to -150

NA
-5 to -9

28.5 to 23.5
40 to 35
27 to 22

UG
UG
UG
UG
UG
UG
UG
UG
UG
UG
UG
UG
UG
UG
UG
UG
UG
UG
UG
UG
UG
UG
UG
UG
UG
UG
UG
UG
UG
M

NA
UG
UG
UG
UG

Irrigation
Irrigation
Air Cond 530,000
Ind. Cool 1,137,000
Diffusion
Diffusion
Diffusion i
Diffusion
Diffusion
Diffusion
Diffusion
Ind. Cool Combined
Ind. Cool 150.680
Ind. Cool On Demand)
Diffusion
Diffusion
Diffusion
Diffusion
Diffusion
Restr in 1977
Air Cond 64.000
Diffusion
Diffusion
Diffusion
Diffusion
Diffusion
PWSAban-
PWS Restr*
PWSAban*
PWS —

NA
Monitoring
Monitoring
Monitoring
Monitoring

NA - Not Available
UG - Upper Glacial
M -Magothy
* - Public Water Supply Well Abandoned or Restricted
" - Denotes the total depth of the well
••• _ Well 9334. City of Glen Cove's Kelly Street Well, voluntarily removed

from service in January 1989. Air-stripping treatment being installed.
12-B
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64,000 gpd for air conditioning (in season) during the same year, and is also

diffusing on-site. Active wells are routinely sampled as discussed in Section 1.6.

According to and in conjunction with the NYSDEC (section 1.8), the Photocircuits

Corp. is presently designing an industrial cooling water air stripping treatment

system to be utilized prior to diffusion on-site.

13
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2.0 DESCRIPTION OF MONITORING AND SAMPLING PROGRAMS

2.1 Monitoring Well Site Selection

A thorough .review of all existing hydrogeologic reference material was

conducted to assist in the development of a monitoring well network to characterize

the three dimensional extent of the groundwatex contamination. This included a

review of the hydrogeology as described by Kilburn and Krulikas (USGS, 1987),

existing geologic logs and well construction data (NYSDEC, NCDPU and USGS), the

development of a water table contour map from existing NCDPU groundwater elevation

data, and the review of historic water quality data compiled by the NCDH and NCDPU

monitoring programs. Based upon this data, preliminary well placements were

selected and field confirmed. Monitoring wells were subsequently installed at

county right-of-ways, New York State right-of-ways, and City of Glen Cove property

in a two-phased approach. Thirteen monitoring wells were installed during the

Phase One investigation; seven additional monitoring wells and one well point were

installed during the Phase Two investigation. Due to the presence of overhead

electric wires along the north and south sides of Sea Cliff Avenue, which prevented

safe drilling operations, monitoring wells were not installed in the industrial

zone. However, a shallow-driven well point was constructed along the right-of-way

during Phase Two. The Phase Two wells were installed after assessment of the Phase

One water quality and hydrologic data.

Water table wells and deep well clusters were installed to establish the water

table and deep flow regimes, water table and deep groundwater quality and to

quantify vertical groundwater gradients. The deep well screens were set at

elevations comparable to the City of Glen Cove's Carney Street wells or slightly

deeper. These elevations were generally at the base of the upper glacial aquifer

and slightly above the surface of the Port Washington confining unit. The screen

elevation of monitoring well GC-1D (deep upgradient background well clustered with

14
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upgradient water table well GC-1S), was set at the sane elevation as the Carney

Street supply wells above the surface of the Port Washington confining unit and

below a locally significant confining unit.

2.2 Drilling Methods

Monitoring wells were installed by Hydro Group, Inc., Hauppauge. NY, utilizing

the hollow stem auger and direct mud rotary drilling methods. A single well point

was driven as part of this study. All drilling was supervised by NCDPU

hydrogeologists and NCDH personnel. Split spoon soil samples were generally taken

over twenty foot intervals or at select intervals as directed by the hydrogeologist

(refer to Boring Logs, Appendix B, and Soil Sampling, Section 2.9.) Drill cuttings

were continuously observed and logged. The hollow stem auger installations

produced a 12-inch diameter borehole. The direct mud rotary method produced an 8-

inch diameter borehole. The drilling fluid for mud rotary installations was

composed of quick gel bentonite and potable water. Continual air monitoring was

accomplished with either a Century (Foxboro) Model 128 Organic Vapor Analyzer (OVA)

or a HNu photoionization detector (FID).

2.3 Monitoring Well Construction

Table 2-1 is a list of the construction details for the monitoring wells

installed during the study. Figure 2-1 shows the monitoring well locations.

Monitoring wells GC-1S. 2S, 3S, 4S, 7S, 9S and 10S were drilled by the hollow stem

auger method. All other wells, with the exception of the well point, were drilled

by direct mud rotary methods. All wells were constructed following the NYSDEC's

State Superfund Phase II protocol, as shown in Figure 2-2, however, all wells were

set flush to grade. All wells were constructed with Schedule 40 flush joint

threaded NSF approved polyvinyl chloride (PVC) casing with 20 ft. of 0.020 inch

slot NSF approved Schedule 40 PVC well screen. The well screen was packed with t2

Morie gravel to a minimum of two feet above the top of the well screen. A Wyoming

15
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TABLE 2-1

INVESTIGATION OF CONTAMINATED AQUIFER SEGMENT
CTTY OF GLEN COVE

NASSAU COUNTY. NEW YORK

MONITORING WELL CONSTRUCTION

All measurements in feet above or below (-) sea level
Elevations surveyed by NCDPW
UG - Upper Glacial

15-A

MEASURING
POINT ELEVATION ELEVATION WATER

ELEVATION TOP BOTTOM TOTAL ELEVATION DRILLING
WELL (TOPPVC) SCREEN SCREEN DEPTH 1/17/90 METHOD AQUIFER

QC-1S

GC-1D

GC-2S

GC-2D

GC-3S

QC-3M

GC-3D

QC-4S

GC-4D

GC-6S

GC-5D

QC-6S

QC-6D

GC-7S

GC-8S

GC-8D

GC-9S

GC-10S

GC-11S

GC-11D

QC-WP1

78.25

78.18

74.80

74.38

51.96

53.94

52.46

88.44

88.75

138.42

138.47

161.73

162.02

120.51

135.13

94.44

90.27

76.41

133.49

133.81

59.98

59.4

-96.6

55.8

-113.9

48.3

-39.7

-127.3

54.7

-110.9

53.1

-95.2

32.2

-92.7

41.2

48.6

-74.5

49.7

56.5

38.8

-76.9

55.0

39.4

-116.6

35.8

-133.9

26.3

-59.7

-147.3

34.7

-130.9

33.1

-116.2

12.2

-112.7

21.2

28.5

-94.5

29.7

36.5

18.8

-96.9

50.0

39

195

39

209

24

114

200

54

220

106

254

150 '

275

100

107

189

61

40

115

231

10

• 58.59 Auger

58.19 Mud Rotary

57.44 Auger

55.98 Mud Rotary

47.98 Auger

50.42 Mud Rotary

50.66 Mud Rotary

54.04 Auger

54.78 Mud Rotary

47.40 Mud Rotary

47.59 Mud Rotary

48.22 Mud Rotary

47.88 Mud Rotary

50.67 Auger

49.02 Mud Rotary

48.92 Mud Rotary

46.42 Auger

55.47 Auger

51.29 Mud Rotary

51.60 Mud Rotary

56.07 Driven

UG

UQ

UG

UG

UG

UG

UG

UG

UG

UG

UG

UG

UG

UG

UG

UG

UG

UG

UG

UG

UG
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bentonite pellet seal, with a minimum thickness of two feet, was placed above the

gravel pack. The remaining annular space was grouted to the surface with a

cement/bentonite slurry. A locking cap was installed at the top of each veil and

the well was cemented flush to grade in a bolted valve box. The well point was

constructed of five feet of 0.012 inch slot stainless steel screen coupled to five

feet of galvanized steel pipe. Specific sampling, lithologic and construction

details can be found in the well logs in Appendix B.

2.A Well Development

Immediately after construction, all wells were developed by over pumping

with a submersible pump for a minimum of one hour. The well point was hand surged

and bailed with a stainless steel bailer. Specific well pumping rates and times

are described in the well logs in Appendix B.

2.5 Well Logging

All monitoring wells were logged through a combination of techniques. For both

the hollow stem auger and direct mud rotary drilling methods drill cuttings were

continually logged by the hydrogeologist. Lithologic split spoon soil samples were

generally taken over twenty-foot intervals, or as directed by the hydrogeologist.

The drilling rig's response through the different formations was also noted. In

addition, monitoring wells ID, 2D, 3D, 4D, 5D, 6D, 8D and 11D were gamma logged

with a Mineral Logging Services Model No. 1501 Gamma Logger. From this data the

geologic well logs and cross-sections were produced. The gamma logs are included

in Appendix C.

2.6 Well Construction OA/QC

Before all well drilling, the drill rig and all down hole drilling equipment

were thoroughly steam cleaned. The split spoon soil sampler was steam cleaned

prior to each boring effort and was washed with Llquinox and potable water between

sampling efforts. All well development equipment was thoroughly steam cleaned
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before all developing efforts.

2.7 Water Levels

After well construction, the elevation of the top of the PVC casing was

determined to the nearest hundreth of an inch (mean sea level datum) by a survey

crew from the NCDFW Division of Highways and General Engineering. All water levels

were measured with a chalked steel tape and referenced to the top of the PVC

casing. Vater levels were completed prior to each sampling effort to determine the

volume of groundwater to be purged per well. Synoptic water levels were completed

at the wells over a period of approximately two hours for the development of water

elevation maps for both the water table and the deep upper glacial aquifer, (see

Hydrogeology Results, Section 3-2.) Additionally, three benchmarks were established

at concrete culverts along Glen Cove Creek to determine the elevation of the creek

during base flow periods. These base flow creek elevations were taken synoptically

with water table measurements.

2.8 Water Quality Sampling

One round of groundwater quality sampling was completed after the installation

of the Phase One wells and two additional rounds were completed after the

installation of the Phase Two wells. Three to five well volumes of groundwater

were purged at each well prior to sampling. During the purging process, the pH,

specific conductance and temperature of the discharging groundwater were monitored

until stabilization of these parameters bad been attained. Monitoring of well

parameters was completed with a YSI-3500 Vater Quality Monitor and a Hanna

Instruments Model 0624-00 pHep-pH electronic gauge. Appendix D encloses the pH,

specific conductance and temperature data for each well for the first sampling

effort.

Veil purging was completed with a Standard Pump Type 14x4P 1/2 horsepower

submersible pump, a Keck Geophysical Model SP-81 submersible pump or a Homelite
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centrifugal pump, depending on depths to water and well voluaes. Well pumps or

intake hoses were set just below the stabilized drawdown water level during purging

to ensure evacuation of all standing water in the well casing. Monitoring wells

ID. 2D. AD, 5D, 65, 6D, 75, 8D, 115. 11D and G-A (1152) were purged with the

Standard submersible pump. Monitoring wells IS, 2S, AS, 5S, 8S, 95 and 10S were

purged with the Keck submersible pump. Monitoring wells 3S, 3M and 3D were purged

with the Homelite centrifugal pump. Well point GC-WP1 was hand bailed.

Groundwater sampling was completed following USEPA protocol with decontaminated

bottom loading stainless steel bailers. Dedicated nylon rope and dedicated vinyl

gloves were used at each well and subsequently discarded. The stainless steel

bailer and dedicated rope were precluded from making contact with the ground

surface. Groundwater samples were poured from the bailer into the appropriate

sample bottles in such a way as to minimize agitation and to prevent excessive

aeration. All samples were stored on ice until delivery to the laboratory. Chain

of Custody sampling sheets were maintained for each sampling event and are enclosed

in Appendix E.

2.9 Soil Sampling -Split Spoon

Subsurface soil sampling was completed with a split barrel (split spoon)

sampler, 2-inch OD, 1-3/8 inch ID. 27-inch long. The spoon sampler was advanced

below either the lead auger or rotary drilling rod and bit into undisturbed

formation with a sliding sampling jar. The sampler was then retrieved and the

sediments were -logged by the hydrogeologist. The split spoon sampler was steam

cleaned prior to each boring effort and washed with Alconox and potable water

followed by potable water rinse between individual sampling efforts. All soil

samples were screened for organic vapors with either the Century Model 128 OVA or

the HNu photoionization detector.
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2.10 Warer Sanrolinp OA/OC

Aqueous sampling QA/QC involved the decontamination of all purging and sampling

equipment prior to and in between sampling efforts following NYSDEC Superfund Phase

II protocol. The Standard Type 14x4P submersible pump and its associated PVC

piping and electrical wiring was steamed cleaned prior to and in between sampling

efforts. Additionally, the pump was flushed with a mixture of Alconox and potable

water after steam cleaning. The Keck Model SP-81 submersible pump was

decontaminated by using an Alconox and potable water rinse, a methanol and potable

water rinse, followed by a potable water rinse. The centrifugal pump and its

associated intake and discharge hoses were steam cleaned prior to and in between

purging efforts.

Prior to each daily groundwater sampling event, one bottom loading stainless

steel bailer for each well to be sampled was steam cleaned. Dedicated nylon rope

and vinyl sampling gloves were used at each well and then discarded. Trip blanks

and field blanks were utilized daily as described in Section 2.11. Samples were

immediately preserved on ice and delivered to the laboratory. Chain of Custody

documents for all sampling events are enclosed in Appendix E.

2.11 Analytical Parameters

All samples were analyzed by the NCDH Environmental Laboratory. Two 250 ml

water samples were collected at each round; one sample was subsequently analyzed

and the second was retained in reserve.

USEPA Method 502.2 entitled. "Volatile Organic Compounds in Vater by Purge and

Trap Capillary Column Gas Chromatography with Photoionization and Electrolytic

Conductivity Detectors in Series* was the analytical method utilized for the water

samples. A summary of the procedure is as follows.

Quality Assurance and Quality Control (QA/QC) practices used were as outlined

in Method 502.2 as noted above. Highly volatile organic compounds with low water
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solubility are extracted (purged) from the sample matrix by bubbling an inert gas

through a 5 ml aqueous sample. Purged sample components are trapped in a tube

containing suitable sorbent materials. When purging is complete, the sorbent tube

is heated and backflushed with helium' to desorb trapped sample components onto a

capillary gas chromatograph (GC) column. The column is temperature programed to

separate the analytes which are then detected with a photoionization detector and a

halogen specific detector placed in series.

Identification of analytes is obtained by analyzing standards under the same

condition used for samples and comparing resultant GC retention times. Additional

confirmatory information can be gained by comparing the relative response from the

two detectors. Each identified component is quantified using the external standard

method.

Field and trip blanks were analyzed for each sampling run performed and their

analyses are enclosed in Appendix E. In addition, the following areas of QA/QC are

routinely addressed by the NCDH Laboratory's Quality Assurance Program:

- Documentation of day-to-day instrument performance.

- Records of instrument calibrations.

- Preparation of daily control charts.

- Records of personnel accountability to demonstrate chain of custody.

- Periodic laboratory replicate analysis.

- Regular use of laboratory blanks.

- Periodic recovery of standards by the method of standard additions.

- Regular participation in proficiency programs sponsored by regulatory

agencies and consultants.

- Regular participation in inter-laboratory splitting of reference samples.

- Records of precision and accuracy.

- Records of instrument repair and preventive maintenance.
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- Regular monitoring of reagent quality.

- Records establishing the quality of reconditioned adsorption tubes.

Full chain of custody procedures and records were kept for all samples taken as

part of the project (see Appendix E).
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3.0 STUDY RESULTS

3.1 Geology

The geology and hydrostratigraphic formations encountered during well

installation generally include an upper glacial till of variable composition and

thickness, a lower sand and sand and gravel unit with occasional zones of silt, and

the Port Washington confining unit composed of clay and sandy clay forming the base

of the upper glacial aquifer.

Four geologic cross-sections have been developed, two north to south and two

east to west, through analysis of the well logs and gamma logs of the deep

monitoring wells. These cross-sections are presented in Figures 3-1 through 3-4.

3.1.1 Upper Glacial Till

The upper glacial till formation ranges in thickness from 12 to 126 ft. at the

well borings. The till varies in composition and can be divided into three

separate facies (one part of a rock body as contrasted with other parts). The

first has a composition ranging from a silty. clayey, fine-medium sand with gravel

to cobbles and occasional boulders (wells GC-2, 3, 4, and 10S); the second, a sandy

facies, is composed of compact medium to coarse sand and gravel, with cobbles and

occasional zones of silt (wells CC -1, 5 and 7); and the third can be described as

an irregular alternating sequence of the silt facies till with the sandy facies

till as seen at wells GC-6, 8, 9S and 11. In general, the silty facies till is

located east of Glen Cove Creek, while the sandy facies and alternating facies is

located west of Glen Cove Creek. At wells GC-1 and 3 a thin fill layer overlies

the till. Other observations include:

o A 5 ft. thick clayey, indurated boulder till logged within the sandy facies at

well GC-5 approximately 40 ft. below grade.

o Sand lenses were logged in the till at wells GC-4, 6, 8S and 8D.

o A series of clay stringers (ice contact drift?) were logged at well GC-11D
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approximately 70 fc. below grade which is 63 ft. asl.

Areas of apparent Cretaceous sediment picked up from the north, transported and

incorporated in the till, were identified at well GC-6D, where a blue, fine-medium

sand with silt was observed and at well CC-3D, where a multi-colored gray/blue very

fine quartz sand in a silt matrix was encountered (see Figures 3-1 through 3-A).

Of note is the upper till's heterogeneous nature as shown by its silty and sandy

facies, variable compaction, zones of indurated clayey boulder till and

incorporated Cretaceous sediments.

3.1.2 Lower Sand and Gravel Formation

Underlying the till and extending down to the surface of the Port Washington

confining unit is an interbedded sand and sand and gravel formation with occasional

lenses of silt. The thickness of this formation ranges from a high of

approximately 216 ft. at well GC-1D to a low of 112 ft. at wells GC-4 and GC-6.

Based upon the lithologic data obtained during sampling this formation is composed

of hydraulically connected glacial sediment, reworked glacial and Cretaceous

sediment, and thrusted or in place Cretaceous sediment. Separation of glacial and

Cretaceous sediment was accomplished through color analysis, lithologic

examination, degree of weathering and determination of elevation relative to sea

level. Defining the stratigraphy more concisely is beyond the scope of this

investigation.

Generally, the till is underlain by either glacial or reworked glacial and

Cretaceous sediment composed of fine to medium grained quartz sand with occasional

traces of fine gravel and silt. Glacial and reworked glacial and Cretaceous

sediment were logged to depth at wells GC-1, 10S and 11. At all other wells the

glacial and reworked sediment extends to an apparent contact with in-place

Cretaceous sediment.

The apparent in-place Cretaceous sediment is generally composed of whitish
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fine to medium sand with occasional silt, very fine to fine sand wich a light silt

natrix and a basal fine to coarse weathered quartz sand with fine to nedium quartz

gravel with occasional silt. The basal sand and gravel unit generally overlies the

Port Washington confining unit. The surface altitude of the Cretaceous contact

encountered at wells 2, 3, 4, 5, 6 and 8 ranges from -52 to -118 ft. below sea

level (bsl). An apparent Cretaceous high was logged at 33 feet asl at well GC-SD.

Specific, contacts are noted in well logs in Appendix B.

3.1.3 Confining Units

The Port Washington confining unit, which forms the base of the upper glacial

aquifer, is the most significant areally extensive confining unit at the study

area. Other significant but non-continuous confining units were encountered in the

lower sand unit at wells GC-1D, 2D, 8D and in the upper till at abandoned boring

GC-7D adjacent to well GC-7S (see Figures 3-1 through 3-5). A tan clay was logged

from -84 to -93 bsl at well GC-1D. The well screen was set at -96 to -116 bsl

(Carney Street supply well elevations range from -65 to -120 bsl). This clay unit

pinches out (gradually disappears) to the north. A localized gray clay lens was

logged at -105 to -107 bsl at well GC-2D. The GC-2D well screen was set below this

clay from -114 to -134 bsl. During the borehole drilling for proposed well GC-7D

(Phase Two) a solid light gray clay was encountered at 21 ft. asl. Because the

Phase One water quality at GC-7S showed 404 micrograms/liter (ug/L) of total VOC's

it was decided not to breach the confining layer. Therefore, the thickness and

lower elevation of the clay at this location was not determined. The boring was

subsequently grouted to depth. Veils GC-11S and 110, installed at Midwood Court

appoxiaately 600 ft. to the south (Phase Two), did not encounter the solid clay.

Two confining units were encountered at well GC-8D approximately 1,250 ft. to the

north of well GC-7S. The surface of the upper clay was logged at 22 ft. asl and is

well correlated with the clay logged at GC-7D. The clay is 12 ft. thick at GC-8D.
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The surface of the lower clay was logged at -11 bsl and is 6 ft. thick. Both units

pinch out to the north and east as neither clay was logged at wells GC-SD and GC-

3D. 700 and 560 ft. to the north and east, respectively. Figure 3-5 shows the

areal extent of the clay at approximately 20 ft. asl.

The surface altitude of the Port Vashington confining unit, based upon borings

installed during this program and USGS report 65-4051, is shown in Figure 3-6. The

surface represents the base of the upper glacial aquifer. Drill cuttings of the

Port Washington confining unit observed from wells GC-2D, 4D, 5D and 6D were a

white, sandy plastic clay, although GC-6D was installed at the contact of the

Raritan Clay and Port Vashington confining unit as described by Kilburn and

Krulikus (USGS, 1987). A hard dark gray clay, however, was logged at well GC-3D.

which may represent in-place Raritan Clay.

3.2 Hvdrogeoloev

The hydrogeology of the upper glacial aquifer in the study area was determined

through the installation of water table wells, which allowed determination of the

water table configuration and flow directions, and through the installation of deep

upper glacial wells, which allowed determination of the deep upper glacial

potentiometric heads and flow* directions. Vertical groundwater gradients and flow

components were established by measuring the water table and deep upper glacial

hydrostatic heads at the paired well clusters. A Stevens Vater Level Recorder was

installed at well GC-3D to help quantify the effects of the industrial well pumpage

on the deep upper glacial aquifer. Additionally, three bench marks were

established at culverts along Glen Cove Creek to allow the determination of the

Creek's elevation. The base flow creek elevations were necessary to map the water

table configuration.
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3.2.1 Water Table Aquifer

Full synoptic rounds to determine groundwater elevations at all wells and the

three creek locations were completed four times and are summarized in Tables 3-1

through 3-4. Nonprecipitation conditions for at least two days were a prerequisite

to ensure creek base flow discharging conditions. Water table configuration maps

are shown in Figures 3-7 through 3-10. The water table contour maps show a general

northwesterly regional flow direction with a consistent west to northwest

horizontal flow direction south of Sea Cliff Avenue, and northerly flow in the

vicinity of Glen Cove Creek.

The influence of Glen Cove Creek appears minimal in the regional water table

map (see Figure 1-6); however, as shown in the site-specific water table figures

developed during the study, Glen Cove Creek represents a significant water table

discharge point, through and immediately north of the industrial zone along Sea

Cliff Avenue. Groundwater flow is deflected to the north where the contours "V*

around the creek. Increased groundwater gradients exist around and toward the

creek, especially between well GC-4S and the creek benchmark established at the

culvert south of the railroad overpass, where a gradient of 0.018 ft. /ft. existed

August 22, 1989. Additionally, the flow direction is southeast between well GC-9S

and the benchmark at the railroad overpass , reversed from the regional

northwesterly direction. The point of flow inflection is located just west of Glen

Cove Creek and apparently is a result of the increased gradients adjacent to the

creek, combined -with the water table's contact with the thick till wedge logged at

GC-6S and the silty till through the water table at well GC-8S. The water table is

also located in the upper till unit at wells GC-2S, 3S, AS, 7S, 9S, 10S, US and

WF1 and in the lower sand at wells GC-1S and 5S.

Water table elevations are the result of a dynamic balance between

precipitation (recharge), the geologic media, discharge and potential effects from

26

103038



TABLE 3-1

INVESTIGATION OF CONTAMINATED AQUIFER SEGMENT
CITY OF GLEN COVE

NASSAU COUNTY. NEW YORK

GROUNDWATER LEVELS - AUGUST 22. 1989

MEASURING
POINT ELEVATION ELEVATION

ELEVATION TOP BOTTOM
WELL (TOPPVC) SCREEN SCREEN

GC-1S

GC-1D

QC-2S

GC-2D

GC-3S

GC-3D

GC-4S

GC-4D

GC-5S

GC-5D

GC-6S

QC-6D

QC-7S

G-4

H-4A

78.25

78.18

74.80

74.39

51.98

52.48

88.44

88.75

138.42

138.47

161.73

162.02

120.51

153.85

144.71

59.4

-96.6

55.8

-113.9

48.3

-127.3

54.7

-110.9

53.1

-95.2

32£

-92.7

41.2

28.5

39.4

GLEN

39.4

-116.6

35.8

-133.9

28.3

-147.3

34.7

-130.9

33.1

-115.2

12£

-112.7

21.2

23.5

35X

DEPTH
TO WATER VERTICAL

WATER ELEVATION GRADIENT

21.31

21.52

17.59

19.89

4.51

2.86

34.88

35.23

91.69

91.80

113.72

114.78

70.57

104.73

86.73

56.94 Downward

56.66

57.21 Downward

54.50

47.47

49.62 Upward

53.56 Downward

53.52

46.73 Downward

46.67

48.01 Downward

47.24

49.94

49.12

57.98

COVE CREEK

@ Sea Cliff Avenue 59.46 (bench)

@ RR overpass 51.48 (bench)

@ Hendrick 40.83 (bench)

4.15

10.11

9.87

55.31

41.37

30.96

All measurements in feet above or below (-) sea level
Elevations surveyed by NCDPW
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103039



TABLE 3-2

INVESTIGATION OF CONTAMINATED AQUIFER SEGMENT
CITY OF GLEN COVE

NASSAU COUNTY. NEW YORK

QROUNDWATER LEVELS - SEPTEMBER 6, 1989

MEASURING
POINT

ELEVATION
WELL (TOP PVC)

ELEVATION
TOP

SCREEN

ELEVATION
BOTTOM
SCREEN

DEPTH
TO

WATER
WATER

ELEVATION
VERTICAL
GRADIENT

1

QC-1S

GC-1D

GC-2S

QC-2D

GC-3S

GC-3D

QC-4S

GCJ-̂ D

QC-5S

GC-5D

GC-6S

GC-6D

QC-7S

G-4

H-4A

78.25

78.18

74.80

74.39

61.98

52.48

88.44

68.75

138.42

138.47

161.73

162.02

120.51

153.85

144.71

69.4

-96.6

65.8

-113.9

48.3

-127.3

64.7

-110.9

53.1

-96.2

32*

-92.7

41.2

28.5

39.4

39.4

-116.6

35.8

-133.9

28.3

-147.3

34.7

-130.9

33. t

-116.2

12.2

-112.7

21.2

23.6

35.4

. 21.66

22.25

17.90

19.98

4.73

2.83

34.90

35.08

91.65

91.75

113.97

114.75

70.57

104.71

86.85

66.69 Downward

65.93

56.90 Downward i
64.41

47.25

49.65 Upward

63.54

53.67 Upward

46.77 Downward

46.72

47.76 Downward

47.27

49.94

49.14

67.86

At Ptl ^k^UJP *%»P 1̂X

All measurements in feet above or below (-) sea level
Elevations surveyed by NCDPW

26-B

@ Sea Cliff Avenue 69.46 (bench)

@RR overpass 51. 48 (bench)

@ Hendrick 40.83 (bench)

3.93

10.18

9.80

65.63

41.30

31.03
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TABLE 3-3

INVESTIGATION OF CONTAMINATED AQUIFER SEGMENT
CITY OF GLEN COVE

NASSAU COUNTY, NEW YORK
_______QROUNDWATER LEVELS-JANUARY 17. 1990
MEASURING

POINT ELEVATION ELEVATION DEPTH
ELEVATION TOP BOTTOM TO WATER VERTICAL i

WELL CTOPPVC) SCREEN SCREEN
GC-1S

GC-1D

QC-2S

QC-2D

GC-3S

GC-3M

GC-3D

GC-4S

GC-4D

GC-5S

QC-5D

QC-6S

GC-6D

GC-7S

GC-8S

QC-8D

GC-9S

GC-10S

QC-11S

GC-11D

3C-WP1

Q-4

78.25

78.18

74.80

74.39

51.98

53.94

52.48

88.44

88.75

138.42

138.47

161.73

162.02

120.51

135.13

94.44

90.27

76.41

133.49

133.81

59.98

153.85

@ Sea Cliff Avenue 59.46

59.4

-96.6

55.8

-113.9

48.3

-39.7

-127.3

54.7

-110.9

53.1

-95.2

32.2

-92.7

41.2

48.5

-74.6

49.7

56.5

38.8

-76.9

55.0

28.5

GLEN

(bench)

39.4

-116.6

35.8

-133.9

28.3

-59.7

-147.3

34.7

-130.9

33.1

-115.2

12.2

-112.7

21.2

26.5

-94.5

29.7

36.6

18.8

-96.9

50.0

23.5

WATER ELEVATION GRADIENT

19.66

19.99

17.36

18.41

4.00

3.52

1.82

34.40

33.97

91.02

90.88

113.51

114.14

69.84

86.11

45.52

43.85

20.94

82.20

82.21

3.81

104.71

58.59 Downward

58.19

57.44 Downward

55.98

47.98

50.42

50.66 Upward

54.04

54.78 Upward

47.40

47.59 Upward

48.22 Downward

47.88

50.67

49.02

48.92

46.42

55.47

51.29

51.60 Upward

56.17

49.14

COVE CREEK

@ RR overpass 51.48 (bench)
@ Hendrtek 40.83 (bench)

3.98

9.35

Not Measured

55.48

42.13
I

All measurements in leet above or below (-) tea level
Elevations surveyed by NCDPW
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TABLE 3-4
INVESTIGATION OF CONTAMINATED AQUIFER SEGMENT

CITY OF GLEN COVE
NASSAU COUNTY. NEW YORK

QROUNDWATER LEVELS - FEBRUARY 13, 1990
MEASURING

POINT ELEVATION ELEVATION
ELEVATION TOP BOTTOM

WELL (TOPPVC) SCREEN SCREEN
GC-1S

QC-1D

QC-2S

OC-2D

GC-3S

GC-3M

GC-3D

GC-4S

GC-4D

QC-5S

QC-5D

GC-6S

GC-6D

GC-7S

GC-8S

GC-8D

GC-9S

GC-10S

GC-11S

QC-11D

3C-WP1

G-4

78.25

78.18

74.80

74.39

51.98

53.94

52.48

88.44

68.75

138.42

138.47

161.73

162,02

120.51

135.13

94.44

90.27

76.41

133.49

133.81

59.98

153.85

59.4

-96.6

55.8

-113.9

48.3

-39.7

-127.3

54.7

-110.9

53.1

-95.2

32.2

-92.7

41.2

48.5

-74.5

49.7

56.5

38.8

-76.9

55.0

28.5

GLEN

39.4

-116.6

35.8

-133.9

28.3

-69.7

-147.3

34.7

-130.9

33.1

-116.2

12,2

-112.7

21.2

28.5

-94.5

29.7

36.5

18.8

-96.9

60.0

23.5

DEPTH
TO WATER

WATER ELEVATION

18.94

19.28

16.50

17.47

3.80

3.06

1.31

33.88

33.47

91.82

90.81

113.25

113.90

69.35

85.81

45.11

43.65

19.90

81.74

81.74

3.04

103.92

59.31

58.90

58.30

56.92

48.18

50.88

61.17

54.56

55.28

46.60

47.66

48.48

48.12

51.16

49.32

49.33

46.62

56.51

51.75

52.07

56.94

49.93

VERTICAL
GRADIENT

Downward

Downward

Upward

Upward

Upward

Downward

Upward

COVE CREEK
§> Sea Cliff Avenue 59.46 (bench)

@ RR overpass 51.48 (bench)

@ Hendrick 40.83 (bench)

3.95

10.09

9.78

55.51

41.39

31.05

All measurements in feet above or below (-) sea level
Elevations surveyed by NCDPW
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industrial puapage and diffusion. Figure 3-11 shows the cumulative precipitation

for 1988, 1989 and the cumulative 51-year average for the NCDPU, Water Resource

Management Unit's Mineola weather station. As shown in this figure, significant

above-average precipitation occurred from March to August 1989 (16-inches over

average), in comparison to the 51-year cumulative average. This increase in

recharge results in higher water table elevations throughout the study area which

causes increased gradients and discharge into Glen Cove Creek. Nassau County

monitoring well G-4 (1152) showed a water elevation approximately 2 ft. higher in

August 1989 than in June 1988.

3.2.2 Deep Upper Glacial Aquifer

The deep upper glacial monitoring veils have screen elevations between -75 to

-147 ft. bsl depending on the depth to the Port Washington confining unit and their

position with respect to existing wells. The deep potentiometric head elevations

are shown in Tables 3-1 through 3-4 for each period of water elevation measurement.

The deep potentiometric contours are shown in Figures 3-12 through 3-15. The deep

contours indicate a consistent west-northwest horizontal flow direction at Sea

Cliff Avenue bending to a northwesterly direction northwest of Sea Cliff Avenue.

3.2.3 Hydraulic Conductivity

Without a definitive pump test, a range of hydraulic conductivities can be

estimated (Morris and Johnson 1967, Driscoll 1986) based upon the sediments logged

during well installation. The lower sand and gravel unit, which consists of

glacial, reworked glacial and Cretaceous sediment, ranges from a very fine to fine

silty sand to a fine to coarse sand with fine gravel. However, the unit can be

described as predominantly fine to medium sand. The estimated hydraulic

conductivity of the fine to medium sand ranges from 10 to 60 ft./day. The low and

high conductivity estimates for the formation range from approximately 5 to 20 ft./

day for the fine to silty sand and 100 to 250 ft./day for the fine to coarse sand
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r-

with fine gravel. As discussed earlier, two till facies were logged, a sandy

facies and a silty clayey facies. Due to their poor sorting and heterogeneous

nature, both facies represent low hydraulic conductivity formations. The estinated

range of conductivity for the silty clayey facies logged at wells GC-2, 3, 4, 6, 8,

9, 10 and 11 is from 0.01 to 1 ft./day- IT*1* sandy facies range is estimated to be

from 1 up to 100 ft./day in well-washed areas. ': Previous estimates of the ratio of

the horizontal to vertical conductivity, due to the anisotropic nature of the

primarily horizontally bedded sediments, range from 5:1 to 24:1 in the upper

glacial aquifer (Lindner and Re illy 1983). -n x l*»i<^ lU,-*u — . —— •—~ ; p-^iyttkv/
<%,. 11^ «S»U-cc V*<~

3.2.4 Vertical Gradients v-

Vertical groundwater gradients and flow components can be quantified by

comparing the synoptic differences in the hydrostatic heads at the well clusters.

Veil clusters 1, 2, and 6 (Fig. 2-1) have shown consistent downward vertical

gradients. Of note is the high downward vertical gradient (0.015 ft./ft.; August

1989) at well cluster 2, adjacent to the Sea Cliff Avenue industrial zone. During

the summer of 1989, well clusters GC-4 and 5 have shown a general horizontal or

slightly downward gradient, shifting to an upward vertical gradient in February

1990. This fluctuation may reflect the seasonal variation in industrial and air

conditioning pumpage from high summer pumpage (indicated by the slight downward

vertical gradient) to the low or non-punpage conditions in the mid-winter. Veil

cluster GC-8 has indicated near horizontal flow during two periods of measurement

taken in mid-winter. Veil cluster GC-11 has shown an upward vertical gradient

during two periods of measurement taken in aid-winter. Veil cluster GC-3, located

at the Carney Street well field and immediately adjacent to Glen Cove Creek, has

shown a consistently upward vertical gradient (range 0.012 to 0.015 ft./ft.) from

the summer of 1989 through the winter of 1990. The upward vertical gradient is

apparently due to the higher consistent deep glacial potentionetric heads relative
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to the lover water table heads at, and adjacent to, Glen Cove Creek during base

flow discharge periods. This difference in heads is created by rapid local changes

in surface topography.

Generally, vertical gradients at the well clusters indicate downward

components of flow during the summer pumpage season. Measured vertical gradients

during the winter of 1990 compared to the summer of 1989, however, have shown a

reversal from slightly downward or near horizontal to upward vertical flow at well

clusters CC-4 and 5 and a steady upward component at GC-11, probably reflecting mid

winter low industrial pumpage conditions. The exception is the consistent upward

vertical gradient exhibited at well cluster GC-3 immediately adjacent to Glen Cove

Creek. The effects of industrial pumpage on the aquifer is discussed further in

the following section.

3.2.5 Industrial Pumpage

Fhotocircuits Corporation, Slater Electric and the Pall Corporation have

water supply wells for industrial cooling and air conditioning purposes. All three

companies discharge the water on-site through diffusion wells (see Table 1-5 for

pumpage rates). This pumpage will cause localized increased vertical gradients at

the wellhead, localized reversals of normal horizontal gradients during pumpage

cycles and groundwater mounding at the diffusion wells. Additionally, there may be

overlapping cones of influence when two or more pumps are operating simultaneously.

Pending the lack of on-site quantitative data, a Stevens Water Level Recorder was

installed at well GC-3D, the closest deep monitoring well not subject to vandalism

and adjacent to the Sea Cliff Avenue industrial zone, to help assess the industrial

pumpage effects on the aquifer. Wells 2316 (Pall Corp.), 8887 and 9612 (Slater

Electric), and 7427 and 8224 (Photocircuits Corp.) are approximately 900. 1,400 and

1,650 ft., respectively, from well GC-3D (refer to Figure 1-9).

A hydrograph of well GC-3D was completed from mid September 1989 to early
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January 1990 and is enclosed in Appendix F. Consistent pumping effects (cycles of

drawdown and recovery) can be seen from October 3 through October 19, 1989. Based

upon the hydrograph there are AH and PM pump cycles starting and ending at

approximately 6:00 - 11:00 AM and 5:00 - 10:00 PM. respectively. The AH pump

cycle shows a greater water level deflection (up to 0.39 ft.) indicating higher

pumping rates. Thus, the cone(s) of influence of either the closest well (2316) or

the combined effects of 2316 and additional wells in the area extend outward a

minimum of 900 ft. from the wellhead(s). Additionally, the pumping effects extend

to the base of the upper glacial aquifer and apparently have a measurable effect on

the vertical gradients at well clusters GC-4 and 5. Prior to October 3rd, the

hydrograph apparently shows the superimposed drawdown of both the industrial and

air conditioning wells. This is shown by the overall lower water level, less water

level deflection and slight water level perturbations, as no consistent pump cycle

is established. Erratic pumping cycles were recorded from October 19 until

approximately January 1990, when pumpage effects were no longer detected. Due to a

lack of site specific data, a limited amount of data from well GC-3D's hydrograph

and the inherent hydrodynamic complexities involved with the volume of industrial

pumpage occurring during the demand seasons (up to 1.9 million gpd total pumpage),

further in-depth study is warranted to more thoroughly establish the relationship

between the aquifer, pumpage rates and contaminant transport.

3.3 Groundwater Quality

Tables 3-5 and 3-6 are summaries of the Phase One and Phase Two volatile

organic analyses for each well. Additionally, Glen Cove Creek was analyzed for

VOC's during base flow periods as summarized in Tables 3-7 and 3-8. Throughout the

sampling period tetrachloroethylene was the VOC compound detected at the highest

concentration (range 2 to 3700 ug/L). Trichloroethylene was detected ranging from

1 to 500 ug/L. Low levels of 1.1,1-Trichloroethane were also detected. Other
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TABLE 3-5

INVESTIGATION OF CONTAMINATED AQUIFER SEGMENT
CITY OF GLEN COVE

NASSAU COUNTY. NEW YORK
VOLATILE ORGANIC ANALYSIS SUMMARY - PHASE I

Well Number
Number of Samples

1,1-Dichloroethane

1,1-Dichloroethylene

c-1 ,2-Dichloroethylene

t-1 ,2-Dichloroethylene

1,1.1 -Trichloroethane

Tetrach loroethylene

Trichloroethytone

Vinyl Chloride

QC-2S
1

2

2

QC-3S
1

8

4

1,300

4

3

3.700

600

GC-5S
1

,

3

1

74

9

QC-5D
1

1

2

14

3

2

25
*

1

GC-6D
1

5

QC-7S
1

2

4

3

37

340

5

G-4*
1

2

1

67

2

All results In ug/l
• Existing NCDPWWell Q-4. N-1162
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TABLE 3-€

INVESTIGATION OF CONTAMINATED AQUIFER SEGMENT
CITY OF GLEN COVE

NASSAU COUNTY. NEW YORK
VOLATILE ORGANIC ANALYSIS SUMMARY - PHASE II

Well Number
Number of Samples

ac-zs
1

Chloroform 1
• M-Oichloroelhane
jt.2-Dichloroethane '
1 1 . 1 -Dichloroelhylene
c- 1 .2-Dichloroethylene i
jl- 1 ,2-Dichloroethyiene •
Jl.2-Dichloropropane j
(Melhylene Chloride
Jl 1 .2.2-T«tr»chloroethane .
iTelrachloroelhylenei ' 1
{Toluene
't.l.t-Trichloroelhune 9
! 1 . 1 .2-Trichloroethane
TrichloroelhyOn* I 3

Trichlorolluromelhane !
j Vinyl Chloride

OC-2O

2

NO-9

NO-3

10-1C

50-440

NO-1

2-19

00-39

3

NO- 3

10-12

NO-1

8-19

160-320

1-2

3-9

NO-1

1.300-2.900

NO-4

11-18

110-210

14-40

NO-C

GC-3M

2

2-3

r-9
2-2

3-9

I40-2CO

1-2

29-34

NO-4

3-8

NO-1

210-370

NO-1

3-4*

1

1

17

1

1

GC-4S
1

C

1

*

GC-4D

2

1-3

4-9

34-190

NO-2

OC-33
1

6

2

49

a
c

OC-9O

1

2

33

3

34

4

3

oc-cs
1

1

1

ac-sosac-rs2 : i
1

i 21

1-2

9-13

9

10

909

1

49

8

! 1-2 '

oc-es
2

NO-1

4-i

NO-4

NO-4

1-1

OC-BO

2

4-9

9-10

4-4

120-190

1-1

10-14

9-C

87-110

3-3

OC-9S
2

1-2

1-1

35-36

12-13

1-1

19-27

ac-ios
2

1-9

«-7

3-9

49-J7

«-•

19-19

41-44

OC-11S

2

NO-1

OC-110

2

1-1

NO-2

1-1

1-1

! 1-4

3C-WP1

1

2

14

3

i
l

1
A

9

1
A> retuKt in uwl
NO • Not 0«t«cl«rf
(-) • Rang* (low and Wqh rttuh)
4 EiitlM9 NCDPW W*« G-4 (1192)

o
01-J

<0



TABLE 3-7

INVESTIGATION OF CONTAMINATED AQUIFER SEGMENT
CITY OF GLEN COVE

NASSAU COUNTY. NEW YORK

VOLATILE ORGANIC CHEMICAL SUMMARY *

GLEN COVE CREEK, AUGUST 2, 1989

COMPOUND

1 , 1 -Dichloroethylene * *

1 . 1 -Dichtor oe thane

Trichloroethylene **

Tetrachtoroethylene "

AT
GLEN HEAD
COUNTRY

CLUB
t

AT
SEA CUFF
AVENUE

AT
CARNEY
STREET

WELL FIELD

AT
ARTERIAL
HIGHWAY
RAILROAD
OVERPASS

N.D. 1 21 N.A.

N.D. 10 3 N.A.

N.D. 48 19 N.A.

N.O. 3 18 N.A.

All results in ug/l
N.D. - Not Detected
N.A. - Not Analyzed
• Analysis by NCDPW Cedar Creek Laboratory
"All 'ethylene* compounds reported by laboratory as 'etriene*

30-C
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TABLE 3-8

INVESTIOATION OF CONTAMINATED AQUIFER SEGMENT
CITY OF GLEN COVE

NASSAU COUNTY. NEW YORK

VOLATILE ORGANIC CHEMICAL SUMMARY *

GLEN COVE CREEK, SEPTEMBER 6, 1989

COMPOUND

1,1-Dichloroethylene **

1,1-Dichloroe thane

1,1,1 -Trichloroe thane

Trichloroethylene **

Tetrachloroethylene **

AT
GLEN HEAD
COUNTRY

CLUB

N.A.

N.A.

N.A.

N.A.

NX

AT
SEA CUFF
AVENUE

N.D.

N.D.

3

N.D.

N.D.

AT
CARNEY
STRH£T

WELL FIELD

9

1

N.D.

7

16

AT
ARTERIAL
HIGHWAY
RAILROAD
OVERPASS

19

1

5

63

29

All results in ug/l
N.D. - Not Detected
N.A. - Not Analyzed
• Analysis by NCDPW Cedar Creek Laboratory
"All 'ethylene' compounds reported by laboratory as 'ethene'

30-D
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chlorinated compounds detected, most notably cis-l,2-dichloroethylene, 1,1-

dichloroethane and vinyl chloride, represent potential breakdown compounds from

tetrachloroethylene and/or trichloroethylene. Samples from wells GC-3S, 7S, 8D and

G-4 were split during Phase Two with NYSDEC-certified Ueston Laboratory of

Lionville. Pennsylvania, confirming the types and levels of compounds present (see

Appendix E). Inorganic analyses were primarily- performed to determine if potential

metal plating industrial effluent had affected the aquifer. A review of the

inorganic water quality has shown lead and manganese above NYSDEC Class GA

groundwater standards (NYSDEC Water Quality Regulations, Title 6, Chapter X, Part

703.5) at wells GC-3S and 8S. Manganese was above these standards at wells 6C-9S

and 10S. As previously discussed well GC-10S is adjacent to the Photocircuit

Corporation's diffusion wells and wells GC-3S, 8S and 9S are downgradient of the

Sea Cliff Avenue industrial zone. Metal samples were not field filtered and

results represent total amounts. Please refer to Appendix E for the full

laboratory results.

3.3.1 Shallow Groundwater Quality

Evaluation of the lithologic data obtained during the drilling portion of the

investigation, in conjunction with a knowledge of existing monitoring well

constructions, allowed for optimal placement of the shallow groundwater monitoring

well screens (see Figure 3-16). The bottom screen elevations for each of the

shallow wells were set at comparable intervals to maximize the correlation of

groundwater quality data. Since existing monitoring well G-4 had exhibited

volatile organic levels up to 190 ug/L in previous sampling rounds, its screen

setting of approximately 30 ft. into the water table was used for new wells GC-7S

and US (see Figure 2-1).

Because the contamination extends a minimum of thirty feet into the water

table at well G-A approximately 2.000 ft. west of the industrial zone, it is
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possible to evaluate the presence and movement of volatile organic chemical

contamination in this segment of the aquifer in terms of the local geology. The

sediments at the shallow saturated zone in this area are predominantly moderate to

poorly sorted fine to medium grained sand with gravel featuring a generally clean

matrix. Although featuring areas of poor sorting, these sediments will have a

greater hydraulic conductivity than the silty till identified east of the creek,

creating a preferred groundwater flow pathway.

Shallow groundwater flow, and quality can be described by contouring total VOC

levels in ug/L (see Figure 3-16). As shown in the figure, there is a bifurcating

VOC plume originating from the industrial zone along Sea Cliff Avenue. The

southern fork of the plume is moving with the existing shallow groundwater gradient

south of Sea Cliff Avenue through the more permeable sediments in a westerly

direction. Total VOC levels in this portion of the plume range up to 576 ug/L.

The primary volatile organic compound is tetrachloroethylene (PCE) with low levels

of 1,1,1-trichloroethane. The apparent western boundary of this segment of the

plume extends west of well G-4. Public water supply well 7857 (Sea Cliff Water

Company), screened in the Lloyd aquifer, is approximately 3,800 ft. west of well G-

4. Veil GC-11S reported only 1 ug/L of PCE delineating the southern boundary of

the shallow plume.

The northern plume extension moves with the creek-influenced gradient and

northerly flow direction extending beyond well GC-5S. Trace levels of

contamination have been detected at well CC-6S where the water table is in the

upper till unit (refer to Hydrogeology, section 3-2). The highest total VOC levels

(ranging from 1,700 to 5,500 ug/L) were recorded at well GC-3S immediately

downgradient of the Sea Cliff Avenue industrial zone. The groundwater contours

east of the creek direct the plume towards well GC-3S. The primary volatile

organic chemical identified at well GC-3S is tetrachloroethylene. Other primary
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volatiles at GC-3S and further downgradient (wells GC-5S and 9S), include

trichloroethylene and cis-1,2-dichloroethylene. Total water table VOC levels drop

off to 78 ug/L at well GC-9S and to 60 ug/L at well GC-5S, 750 and 1,150 ft.

downgradient from well GC-3S, respectively. The water table is in the silty till

at well GC-3S immediately downgradient of the industrial zone, the lower sand

formation at well GC-5S and the predominantly silty till at well GC-9S (see Figure

3-4). Veils monitoring the north plume extension generally have screens set

approximately 18-19 ft. into the water table.

Veil GC-10S, located south of Sea Cliff Avenue and immediately east of the

industrial zone, reported 152 ug/L total VOC's. Primary volatiles identified

include cis-1,2-dichloroethylene, trichloroethylene and 1,1,1-trichloroethane. It

should be noted that these volatiles are the primary volatiles historically

quantified in recent sampling of industrial supply wells at Photocircuits, Pall

Corporation and Slater Electric (see Table 1-3). Additionally, elevated specific

conductance and temperature levels were recorded during sampling. Photocircuits

Corporation has two diffusion wells immediately to the west of well GC-10S (see

Figure 1-9). Therefore, it is possible that the diffusion wells have extended the

plume in an easterly direction as shown in Figure 3-16.

Sampling of Glen Cove Creek during base flow discharge periods can be used to

indicate shallow water table quality, although there will be a loss of organic

compounds to volatilization associated with surface water. Sampling completed on

August 2, 1989 showed no detectable contamination at Glen Head Country Club

(upgradient), 62 ug/L total VOC at Sea Cliff Avenue and 61 ug/L total VOC at Carney

Street. Sampling completed on September 6, 1989 reported 3, 33 and 117 ug/L total

VOC in Glen Cove Creek at Sea Cliff Avenue, Carney Street, and at the Arterial

Highway railroad overpass, respectively. Previous sampling of Glen Cove Creek by

the NCDH has never detected VOC's at the Glen Head Country Club. This data, in
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conjunction with the water quality at well GC-10S, indicates a source area of VOC's

somewhere north of the Glen Head Country Club, possibly due to industrial water

diffusion or a surface point source.

3.3.2 Deep Glacial Water Quality

As with the shallow glacial zone, deep glacial water quality, potentiometric

flow and contaminant transport can be contoured and evaluated relative to local

geology and stratigraphy. Total VOC levels are contoured in ug/L as shown in

Figures 3-17 and 3-18. Pending the lack of a deep monitoring well at Sea Cliff

Avenue, the historical water quality of the Fall Corporation, Slater Electric and

Photocircuits wells can be utilized to provide information on deep glacial

groundwater quality. Analysis of this data indicates that there is a low level

plume of VOC's emanating from the Sea Cliff Avenue industrial zone, moving

northwest with the groundwater flow through the lower sand and gravel formation to

a depth of approximately -115 ft. below sea level. Public Water supply-well 9334

(City of Glen Cove - Kelly Street well), screened from - 100 to -150 ft. bsl, is

approximately 1,300 ft. northeast of well GC-4D (see Figures 1-9 and 2-1). The

primary VOC's identified include trichloroethylene, cis-1.2-dichloroethylene, and

tetrachloroethylene. Of note is the sporadic detection of 1,1,1-trichloroethane at

wells GC-2D, AD and 6D, all of which are screened at the base of the aquifer. This

may be due to a combination of industrial usage/discharge and residential cesspool

and drain cleaners (Kilbum and Krulikas, USGS. 1987).

3.3.3 Contaminant Dispersion and Hydrodynamics

Figure 3-18 is a January 1990 hydrogeologic water quality cross-section

running south to north through the study area. Wells 7427, 8224, 8930 and 10107

have been projected onto the section due to their close proximity to the section

line (see Table 1.9 for the full listing of industrial supply and diffusion wells).

Water quality for diffusion well 8930 was supplied by the KYSDEC and is enclosed in
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Appendix E.

As shown in Figure 3-18, and as discussed previously, there is an upper water

cable plume and a lower deep glacial plume. The water table plume, located in the

low permeability upper till, is moving dbwngradient with the groundwater flow

through advection. Over time, through advection and an increase in vertical

groundwater gradients due to puapage, contamination has probably breached the

contact between the till and the lower sand formation, migrated downward for intake

into the deep supply well .screens, and was eventually re introduced back into the

aquifer through the industrial diffusion wells. An important factor affecting

contaminant transport is the strong upward vertical groundwater gradient at the

Carney Street monitoring well cluster (wells GC-3S, 3M and 3D), which effectively

limits contamination to the mid and water table levels of the aquifer at Carney

Street. It should be noted, however, that a review of the NYSDEC well construction

reports completed for Carney Street well 3466 did not show the outer casing to be

grouted to depth (please refer to Appendix B). The potential for water table

contaminants to migrate vertically down the borehole to the deep well screen during

pumpage existed. This could result in non-representative water quality samples.

Therefore, a likely contaminant transport scenario would involve localized

water table contamination and downgradient advection at the Sea Cliff Avenue

industrial zone, the vertical migration of contaminants caused by pre-1977 Carney

Street Supply well pumpage (up to 4.7 million gpd) and industrial well pumpage, and

the eventual dispersion of contamination throughout the aquifer caused by the use

of diffusion wells screened at different elevations. As discussed in the

industrial pumpage section (3.2.5), a mid-winter non to low pumpage condition would

allow downgradient migration of the contamination to an area outside the effective

radius of influence of the industrial supply wells during the pumpage season. Con-

tamination has migrated to a depth of -115 ft. bsl approximately 2,400 ft. to the
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northwest of the Sea Cliff Avenue industrial zone at well GC-5D. Water level data

indicates that there are reversals of vertical gradients from near horizontal or

slightly downward to upward at certain well clusters between the heavy sumner

punpage season and the non to low winter pumpage. However, these effects need to

be more thoroughly quantified through additional study.

As shown in Figure 3-17, the isoconcentration lines of the deep plume are

slightly oblique to the true flow direction (perpendicular to the potentiometric

contours). This discrepancy is most likely due to a limited number of monitoring

wells in relation to the large volume of industrial pumpage (up to 1.9 million gpd)

during the demand season.

3.4 Possible Sources

Although site-specific data acquisition from private property was beyond the

scope of this study, the data which was complied during the course of this

investigation could indicate potential source areas. As presented in Table 1-4,

eight companies reported the use of organic chemicals through the industrial

chemical profile. The Fall Corporation, Photocircuits Corporation and Slater

Electric are companies reporting the historic use of significant quantities of

volatile organic chemicals. Additionally, during the 1978 Industrial Chemical

resurvey/inspection, a chemical engineer at the Pall Corporation alledged a past

history of chemical dumpage down drains and in the yard of both the Pall

Corporation and the neighboring HMS machine shop yard (see Appendix A). Any

company using or storing organic chemicals may be subject to inadvertent discharges

caused by improper storage and handling techniques, container leaks or accidental

spills. Stormwater drywells and/or floor drains connected to drywells could

provide a direct conduit for entry of such chemical discharges into the water table

aquifer.

A report by the NCDH dated August 6, 1978 (see Apendix A) documents the
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discussion with the Pall Corporation engineer. Additionally, an August 31, 1977

NCDH report discusses the discharge of low level solvent waste to the City of Glen

Cove sewer system and the presence of snail quantities of solvents in the local

storm drains. Leaky storm and sanitary sewers, therefore, could represent a low

level diffuse source to the water table.

As discussed previously, VOC analyses of Glen Cove Creek and of the numerous

monitoring wells indicate a source area of VOC's between Glen Head Country Club and

Sea Cliff Avenue. In light of this information, site-specific investigations are

warranted.
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4.0 CONCLUSIONS

Based upon the findings of this investigation, the following conclusions are

presented.

1. A groundwater contamination plume of volatile organic chemicals has been

identified emanating from the Sea Cliff Avenue industrial zone. The plume

extends from the water table to the base of the upper glacial aquifer. The plume

apparantly has migrated into the capture zone of the City of Glen Cove's Carney

Street public supply wells causing their closure in 1977.

2. The water table portion of the plume bifurcates away from the source area.

The southern fork of the plume has migrated westerly with groundwater flow a

minimum horizontal distance of 2,400 ft. from the source area. Total volatiles

range to 576 ug/L and the plume extends a minimum of 30 ft. into the aquifer.

The northern fork of the plume has migrated northerly with the ground water flow

a minimum of 2,400 ft. from the source area and extends a minimum of 18 ft. into

the aquifer. Total volatiles range from up to 5,500 ug/L immediately

downgradient of the Sea Cliff Avenue industrial zone dropping off to 60 ug/L at

the northern fringe of the plume.

3. The deep glacial portion of the plume has migrated northwest with the deep

glacial groundwater flow a minimum horizontal distance of 2,400 ft. from the

source area. The plume has extended to the base of the aquifer at the source

area to a depth of - 134 ft. below sea level and at the furthest downgradient

well to a depth of - 115 ft. below sea level. A strong upward component of

groundwater flow at the City of Glen Cove's Carney Street well field due to the

higher consistent deep glacial potentiometric heads relative to the lower water

table heads at, and adjacent to, Glen Cove Creek has limited the contamination to

the mid and water table levels of the aquifer. Total VOC levels range from 698

ug/L in the vicinity of the source area to 79 ug/L at the downgradient fringe of
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the plume.

4. The water table contamination, through advection and vertical components of

groundvater flow brought about by industrial well pumpage. has migrated downward

into the deep industrial supply wells and is subsequently reintroduced back into

the aquifer through diffusion wells set at different depths (screen elevations).

Vinter non to low industrial pumpage conditions apparantly has allowed the

downgradient advective migration of the deep plume to an area outside the

effective radius of influence of the industrial supply wells during the pumpage

season.

5. Industrial pumpage and diffusion of up to 2 million gpd during the demand

season has been partially quantified with regard to the hydrodynamic dispersion of

the groundwater contamination. Pumpage induced water level deflections of up to

0.4 ft. at the Carney Street well field have been quantified 900 ft. north of the

closest industrial supply well. Therefore, the cone(s) of influence(s) of the

industrial supply well(s) extend outward a minimum of 900 ft. and to the base of

the aquifer during the demand season. As can be seen in Figure 3-18, this pumpage

and diffusion has caused the contamination to remain localized at the Sea Cliff

industrial zone. Additionally, demand season pumpage apparently has a measurable

effect on the vertical gradients at downgradient wells GC-4 and 5, approximately

1,100 and 2,000 ft. north and northwest of the industrial zone, respectively. A

reversal of vertical groundwater gradients were recorded from near horizontal to

slightly downward during the demand season to upward during the winter non to low

pumpage season at these wells. However, due to the volume of industrial pumpage,

a lack of site specific data, and the inherent hydrodynamic complexities involved

with the pumpage and contaminant dispersion, further study is warranted to more

thoroughly establish the relationship between the aquifer, pumpage rates and

contaminant transport.
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6. Numerous industries, both past and present, have used the organic chemicals

identified in the groundwater. Additionally low level solvent waste has been

discharged to the sanitary sewers in the past which could potentially leak into

the water table aquifer. Accidental or intentional discharge of solvents are not

uncoomon at industrial establishments handling such chemicals over a period of

forty years. Therefore, site-specific investigative work is warranted to define

potential source areas and the overall contribution of each of these industries to

the extensive groundwater VOC plume which currently exists.
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5.0 RECOMMENDATIONS

1. The findings of this report should be presented to the City of Glen Cove and

the New York State Department of Envirotnental Conservation for State or Federal

Superfund Consideration.

2. All industrial users of groundwater for non contact cooling and air

conditioning purposes who nay not be in coopllance-with the New York State

Pollutant Discharge Elimination System (SFDES) regulations should be required to

meet all relevant SPDES standards.

3. Further site-specific investigations are warranted at the present or former

industrial locations where volatile organic chemicals were or are stored and

utilized to further define potential sources. These investigations should include:

- Soil gas surveys and soil sampling at present or former drum/chemical

storage areas

- Soil sampling of all storm water drywells open to the aquifer

- The investigation of inadvertent or potential chemical discharge or spill

areas

- The review of all industrial chemical storage and usage to assure

compliance with all applicable County, State and Federal regulations and

laws

- The installation of water table and deep monitoring wells to further define

the three dimensional extent of the VOC plume and to further determine- the

effects of industrial pumpage on contaminant dispersion.

- If warranted, conduct full Remedial Investigations and Feasibility Studies

(RI/FS) under CERCLA following Federal Environmental Protection Agency and

New York State Department of Environmental Conservation protocols at the

sites representing a potential or significant threat to human health or the

environment.
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4. Continue nonitoring the VOC plume emanating from the Sea Cliff Avenue

industrial zone, and construct additional monitoring wells if necessary, to assess

its impact on potential downgradient receptors such as the well capture zone of

public water supply well 9334 (City of Glen Cove-Kelly Street well) and the well

head of public water supply well 7857 (Sea Cliff Water Company).

5. All future efforts by the private and government sectors should focus on an

expeditious plan for the remediation of the local contaminated aquifer segment.
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APPENDIX A

INVESTIGATION OF CONTAMINATED AQUIFER SEGMENT
CITY OF GLEN COVE

NASSAU COUNTY, NEW YORK
TABLE 1 - TYPES OF FACILITIES FOUND IN THE GLEN COVE STUDY AREA

Number of
Industrial Division bv SIC Group No. (1)___________Facilities

Agricultural, Forestry, Fishing

Major Group 07. Agricultural Services 1

Construction

Major Group 17. Construction - Special Trade 2
Contractor

Manufacturing

Major Group 23. Apparel and other finished products 4
made from fabrics and similar
materials

Major Group 24. Lumber and wood products 2

Major Group 25. Furniture and fixtures 4

Major Group 30. Rubber and miscellaneous plastic 2
products

Major Group 32. Stone, clay, glass, and concrete 1
products

Major Group 34. Fabricated metal products '" 6

Major Group 35. Industrial and Commercial Machinery 2
and computer equipment

Major Group 36. Electronic and other electrical 8
equipment and components

Major Group 37. Transportation equipment 2

Major Group 38. Measuring, analyzing, and 2
controlling Instruments;
photographic, medical and optical
goods; watches and clocks

Major Group 39. Miscellaneous manufacturing 1
industries
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APPENDIX A (Oo

INVESTIGATION OF CONTAMINATED AQUIFER SEGMENT
CITY OF GLEN COVE

NASSAU COUNTY, NEW YORK
TABLE 1 - TYPES OF FACILITIES FOUND IN THE GLEN COVE STUDY AREA

Number of
Industrial Division bv SIC Group No. (11___________Facilities

Transportation, communications, electric, gas, and
sanitary services

Major Group 42. Motor freight transportation and 1
warehousing

Wholesale Trade

Major Group 50. Durable goods 3

Major Group 51. Nondurable goods 6

Retail Trade

Major Group 52. Building materials, hardware, 2
garden supply

Major Group 54. Food stores 1

Major Group 55. Automotive dealers and gasoline 3
service stations

Major Group 59. Miscellaneous retail 1

Services

Major Group 72. Personal services ' 2

Major Group 73. Business services 3

Major Group 75. Automotive repair, services, and 8
parking

Major Group 76. Miscellaneous repair services 3

Major Group 78. Motion pictures 1

Major Group 79. Amusement and recreational services 2

Major Group 87. Engineering, accounting, research, 1
management and related services

(1) The Standard Industrial Classification (SIC) 1s the statistical
classification standard underlying all establishment based Federal
economic statistics classified by Industry. Each establishment is
assigned an industry code based on Its primary activity, which is
determined by its principal product(s) produced or distributed, or
services rendered.
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DISPOSAL XETHOO

Etiporitu

Etiporitit

fill for fork lift
Simr

Hicrdid, olckid
•p kr Sifitr dim
mill oil link
tiiti oil link
Yuti oil link

SEIEP.ED

TIJ

Til

Til

Xo .

Xo

Til

Til

Xo

til

VEILS

Ills vitir
CNtid tir
cotprnior
(cloud loop)

COXtlEXTS

lilt froi TXIA

At loeition tinci l/ll.

At locit<o« ilnci till.
Pricitsor • Acco-lrlttot Oituif.ir

At locitloi ilici l/ll.

At locitloi ilnci till.

At locitloi tlici liri.

Pkotoclrcoitt ink iiitln if k«IHiit kifort
Mfiif ii: S»ipi tmlt if floor, tutiij ml
1 Indoor lir; lidicitt prninci of Mtlijlmi
ckloridt, t.1,1 tricktoroitkini, tilnni 10.01 •
I.IS ppk I froi tki floor i»ipi. Slit tmplii:
Htkylcni ckloridi (10 ppb), trlckloriflioroMt'
(SI ppkl. titrukloroitlirlcni I) ppb)

Xo drt cluiiit • onlj titkint nchliu notid.

At locitioi ilici lltl

At locitloi linci 113)
lndirtro«nd Tinki:
GliOlill (1,090) JI'IOM
Ftil oil 0,000) flllcnj
Full otl (1,000) tiHont

AkOfi)ro«id Tinki:
•mi oil (27SI til'ons

V



APPEIOH A

IIYESTICATIOI OF COITAXIIIAtED AOUIFE» SEGMEIT
CITT OF CIEI COYE

IAJSAO COtfITT, IE* TOM
TAILE t • IIOVSTDIAI CHEIICAl PWFIIE OF CAMET SWEt IEU FIELD AHEA

CVMEXTIT II WSIKS

O
U)
O
00
10

XAP
10.

25

FACllltT/ADODESS

Pill Corporetion
30 Sei Cliff Ail

IFomir nines:
XtcrcMtlllc
(Ircrift Porous
Xidn ind

tlin Cozponents)

Pliotoclrcolts
31 Set Cliff Ail

1

TYPE OF IUSIIESS

Xin«fictttrln|
(filters)

•

Rtnvfictorlni
(printed elrciit
boirds)

DATE
SOTYEYEI

3/10/17
AXTICIE II

3/17/17
AUtlCLE II

*

l/H/77
IVIYET

CTEXICAl VSACE
(11 CAUOIS)

Etkyleni jlycot lonoitkor (1 10)
Rydnilic oil (IIOO)
Frion TF (110)
Michlne oil (SS)
Acetic Kid II)
Ethinol (HI
Pitrolm ftker (SS)
Hydrochloric idd (110)
Oiiethytecetinlde (III)
tsopropinol (55)
Sodiu Xrdroildi (55)
Xethyleno ckloridi (175)
Acrylic Add (III)

PX Acetltl (4,000)
Copper cblorldi (5,000)
Xethyline ckloride (5.000)
Rydrocklorlc Add (7,0001
Copper bitk (1,000)
Silfiric Add (1,000)
Trlchloroiitbine (1,000)
Amonli* bydroiidi (1,500)
Sodioi pirsilfiti (4,000)
Ciuttlc millions (1,000)
Foruldikydi (1,000)

Xetkyleni chloride (71,013)
1,1,1 trlehloroethini (11,1)4)

DISPOSAL RETROD

Xecords on fill (since
1)7)) vistes picked ip
br indostriil vesti
trinsporteri

ICON bis records (slnci
DIO) thit 1,1,1 Trl-
chloroethene ind
nethyleni ckloridi
slid|i picked tp by
Industrie! visti
trimportiri

SEttlED

Til

Til
since
HSI

KllS

-1)11
-1171
-7)110
-70I3T
•70I4D
-70I5D
•TIS3D
-71540
•7ISSD
-IIIIO

•7417
-1114
•74510
•74J30
•1)300
-0)310
-)7730
-101070

10 dlffislon
milt

Coollnj vitir
veils in
cklorlnited
before
rechirfi

COXXEITS

At locitlon since 1)41.
HI7 Inspection • vistellni renpied
idjicent to veil. A vblteisb ililje
lilwinvi otlde) noted r. severed pipe.
1)71 s«r»ey • Itiloiinited sol»ests
Iteinchloroethylene md lrich!oroethyle«el
ised In put bit «f|. fidlltles hue
wed to Florid In 1)71
1)71 leiirfiy/Inipectlon - Chenlcel enjlneer it
Pill Indlcites put klttory of dv*pln| cheiicels
dovn driins ind yirds.
H7I Inspection revelled i oessy cbenicil itont
ibid ipproiliitety ISO feet frot the nils.
1)10 -Issied Ron-Dliekir|i SPKS (Store 1 Hnoie

pertlt
HIT lute liport • Follnlni chenicili boi)bt:
Tetnckloroetkylent • 1001 «l
Xetkylwe ckloridi • 11,100 Iks
Trlcblofottbylwt • tl Uteri
1,1,1 Trlckloroetbylene • M Uteri

1)74 Cosilick report indictles coolinj viter vit
reduced to the iroind In the pist.

Fron e 1)77 lifter - letrichloroethyleni did
In 1)51.
Svltched to 1,1,1 tricMoroethine prior to Ml!
Vsln| 1,1,1 Irlchloroetkine md Nithylem
chloride since this tire.
HI) fllis Indicetes severs overflowed on
tiny occisions.
Oil letter stitid dirinf the constriction of t>
tyitin, Pbotocirciits liven ptrnlssion to n»«"
visteviter froi the nnitery sever md connect t
stori sever ubick dischirees Into the creek.
Abo«e)roind tinki of 1,1,1 trichloroethme:
visti (2.000) II lions
fresh 3-11,0001 lellons
fresh 11,000) |il Ions

Above|ro«nd links of Xethylene chloride:
vesie 11.000) fiHors
frisk 1-11,000) 111 Ions
frisk (1001 111 Ions

1)77 Inspection - Poof driins ind tirkinj lot v
driins dischir|i to thi creeV. -,

-. ^ c,
-s --C
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tRTESTICATlOR OF CORTARIRATEI AQUIFER SEGRERT
Ctn OF CIER COTE

RASSAV COURTT, REV TORI
TAIIE t - 1RDUSTRIAI CRERICAl PROFHE OF CARRET STREET IEU flEtO AREA

CVRRERTIT IR IVSRESS

RAP
10.

11

U

»

JO

31

it

3]

)«

)S

35

FACIUTT/ADDRESS

<a?iijt fhonin Corp.
31 Sll Cliff Afl.

Associitid Dnptrr
fqmpmnt
Kotilti Scinlc Studloi
tO Sll Cliff A«i

Eirl Elictrle Rf|.
II Sll Cliff A.I

AMMCIII lilt Coffoi
41 Sll Cliff Ail

Uo't Ciblnitt
41 $11 Cliff Afl

Philip C. Antico
Consul tinti
41 Sll Cliff A«l

Oroi»llo Inc.
II Sti Cliff An

Oni Stip Food Scop If
14 $11 Cliff A«i

Slitir Oifilopiint
Corp.
II Sn Cliff An

Stitir Elictnc
IS Sll Cliff ATI

TTPE OF IUS1RESS

Rinofictirlnj
ICiti dtcontlftj
itintHi)

Rinifietirlfl|
(dnpirlis)

Issipbli ilictrleil
condtlt fltti«!t

llstrliitor
(iipristo 1 Mltl
MCkfMl)

Rinafictorlnt
ICiblnoti)

Intirlor diil|Riri
for food 1 louMlnj
Industrr

Elictricil
contrictort

Food ttori

Offlco 0*1;

Rinifictirlfi)
|>lrln| dtvleit)

DATE
SVRTETEI

ll/l/ll

11/31/11

l/Jf/»
RCIR ICS
1/3/13
STATE tCS

J/H/II

J/I4/II

RETEI
SURVETEI

RETER
SVRTETEI

RETER
SURTETEI

RETER
SKRTETEI

I/II/I?

CHERICAl USAGE
(IR CAUCUS)

Inks I))
Piintt (II)
Ptint tMnnirt (M
Oilt. ilic (21
Polfthlnt coipoindt |}0|

ROAO

Ro chiilcils

RO CklllClll

RMI

lictnr tMMir (II)

f

Titrichloroitkrlim HSOO)
1,1,1 TrlcMoroithini (3M)
Ijlol (US)
ACItORI III)

DISnSAl RETMOD

On products
On product!
Efiporitu
Eihiittid
trutid «/lin
Slidll collictid Id
SS Jit druiit

Efiporitit

Indittrlil triitsportirt
(1.1,1 Irichloroitnini
1 Titrichloroitftiltni
ilidii)

SEVERED

Til
llKI
till

Tit
llnci
till

Til
llfttlmi

Rl

Ro

Tit
tinci
IJ5J

HUS

prbiti
mil
ibindomd
R-I5M

•HIT
•«n
•(Hi
-ism
-MHO
-1I1JI
-MHO

CORXERTS

it loettlon tinci t!Ji
Roti: Owir of fill is litttd in thi «tl| uhtdi

Alrcrift Porou Rtdii ICMsion of Pill Corp.

Re triititnt of fibrfct ptrfomtd on prtiiics.
U loeillon ilici l)tl.

(Ml l*| iitir fr«t III ciiliM It dlicnirnd
to smut. At tocition tinct I!f3.

At iKlMM ll*CO HIT.

At iKitioii iinci 3/M

HIS tirur of int.
C»rrml occiput
At locitlon iinci (111.

1111 ttrtif of irii.
Orrint Occipint • At locitlon iinci 111].

DM urtir of irii.
Cirnnt Occioint • At location tlitct Hl«.

(ill i»r»«r of irii.
Cirriot Occipiot

IHI InipKtlon • Recm spill of I! f«d til

till Idjpietioii • A ston tfriJn li locil(< i" t
of mitt loltint ttoriti iru thick It ret KM
SPOES ficllltr froi UM to nil. dljcM'1'l <:
MD-CODtlCt COOltDI «lt(r.
Storo ntir dnlnj locitt) on list lidt of P'c:
drilM into C!l« ton tr«». __
.... . -v. r
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APPEI01I A

IRTESTIGAT10R OF CORTARIRATEO AOVIFER SEGREIT
CUT OF GlEI COTE

IASSAO COUItr. «» TOI(
TAIIE I • 1IDVSTIIAI CHER1CAI PROfllf OF CAIRET SHEET Mil FIEll AREA

CVRIERTIT II IUSIESS

dtp
no.
31

31

11

10

It

It

(J

(1

IS

il

0

FACIUTT/AOOIESS

ttyco Inc.
<SI Sll Cliff Avt

Icorir Inc.
SS Set Cliff >«i

Sm CirtlR|
» Set Cliff AVI

ill Cliff Coil ind
Ictbir
}J $11 Cliff Ml

[pco (Apeo) Hntlci
51 Sll Cliff »«i

III 11 In T. Gurtitin
lindtcipin)
SI Sll Cliff (vi

HO Aiitobodf »orkl
S) Sll Cli f f AVI

Tvdort Auto Club
S) Sll Cliff tvi

FIJ Frielilon Toollni.
F-neliion Hichini Hit
SJ Sn Cliff A»i

••tit liconllm
5J Sit Cliff AVI

lit IMJOMI It
51 Sn Cliff Avi

nn OF HSHESS

Ffiijht triRifir
ttitltn 1 trick
ripilr ihop

Crlndlni ind
polltklRi optlcil
linill

CutlRl Co.

lld|. utirlit
iippllir

RickiiiM. of
pintle ilrcnft
pirti

Groindt Rilntimnct

Aitobodr ripilrt
ind tnlM

Alto club
leir ripiln)

Xichlni prodicti

Fibrlt dlitrlbitor
Ulitdo* dliplirt)

Firiltiri
nflnliklM

BATE
SUttETEO

J/H/II
»/!»/»•

11/21/11

IEVEI
SttVETH

j/n/n

I/M/II

M/4/II

t/M/ll

nm
SUMETEI

1/K/H

r/ii/rr
i/ii/ii
i/u/ii

u/i/ii

mmcAi isAtE
(II CAUCUS)

loin
(iroiini (HI)

folliklRt Coipo«Rdi 13)
Selibli oil (S)
AtltORI l»)
NrollRi lolunt

lORO

ROM

Firtlllm (I)SO)
GlIOllM (S)
Fllticidl (S)

Rom

Slti iMpiclloo:
(iroiini
lie««ir tkinnir

ROM

C«ttlR| Dili (SS)

Vitir kind fill IBI)
AuoRll (IN)
(itir kind idktilvt (IN)
irit ID
(nuil pilRti (mil o.«iRltv)
PliRt tklRMf (Illll IVUltrl
A<kiilv» (JMll qtinitrl

DISPOSAL KETHOD

Vuti oil irinsportir

Etkuitid IR proem
Oil bilk to firbifi
Eviporitu
•icvclid

llKfll
II«R nomri
UVRI

Vnd OR Ricbfmd pirti

Predict
ProdKt

On f«rRll*rt
rind «/pilns
On firRitin

limit

Til kit
Ciitpooli
lndlciUd
<• DM
rtport bj
Cotillek

Til
llRCI
IIS1

Til

Ro

UnknoiR
(no
runnitij
ntir)

Ro

VRkROIR

RO

RO

OnkROIR

tEllt

1-4180

COKRERTS

At iKltloo liRCI IKS.
Mil tirriv iRdlcitid cistpooli fir mitifj
•nil.

Floor drifRi in rooi iktn pirillm it »td.
At lOCItlOR llRCI tSSl.
(Ro pridnttiior - o«lj vienl lind).

At iKItiOR llRCI Mil.

'At lOCItlOR llRCI till.

V!td prliullr II Itorm ol Inn tour) u{
tmcki.
At lOCItiOR llRCI 11U.

Rotid iRllfrnti piddlo 1* front of bvtldis:
At lOCItlOR llRCI 11)3.

Cl»k OOIR on IT OR nijMi ind mikinds.
At (OCItiOR ItRCI Illl.

At lOCItlOR liRCI MM

At lOCItlOR llRCI lid.

At locitiOR tint* lill.

7?
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imStlCAIIOI OF COKTAKUAtF.0 AQUIFEI SEOTEIT
CITY OF ClEI COTE

RASSAD COUITT, IEV TORI
TABU I - IIOOSTRIAt WHICH PROFILE OF CARRET STREET nil FIEIP AREA

CVRRERTIT IR IVSRESS

RAP
HO.

41

4)

SO

st

SI

S3

S4

fACHITT/AODRESS

Sel Cliff AlU
Milter
S) Sll Cliff A«i

viltir J, Norttto
Xjjoniri
i) Sit Cliff ATI

Sit Cl i f f Iron forks
51 Sll Cliff A«l

Konti Oiipliis
St Sll Cliff A«i

Coti limit Cintir
It Sll Cliff ATI

11 Glut 1 Rirror
IS Sn Cliff A.I

JC Co»tno Elictric
3 Steond St

TTPE OF iwtREss

Auto ridlitor
ripilrs

Silil of iitomrj
ttppllit

Kin«fictirln|
(iron rilllnn)

Rinifietoriiii
(Kill lOdllt Of
nltalni loots)

Tomili eoirti

Rin«fict«rl«|
lilui (tin)

Elictrlcil
contnctori

DATE
SURTETED

1 1/4/11

M/4/II

11/4/11

II/4/II

t/tl/ll

J/IS/II

IO/H/II

CRERICAl BSACE
(II CAllOKS)

Mrlitle icld (It)
line loldir fin 111)

mrlitie icld (30)
Slllcono (10)
Itrostnt (50)

Emit piinti US)
Kinint tpiriti (IS)
Cittiii oilt |2«UI

Adtiiitd (II)
licoin (IS)
UCQiiri tklunn |IS|
(antict twiat (SI)
HMtirid ileodil (I)
CMloH lliH-ti 111) cmtiln
IIMIH md ttlim)

Silk termini ink! Ill)

(iroiini 155)
Crlndlni oil ISS)
tint cliimr (110)

Konl

OISPOSAl KETHOO

Oililpitit ill tink
On lirtl

Imli prodtcti
litili prodictt
F«l for hutir

Prod»ct
Kli i/pilnti
On iicMm

On orodKt
0* irodict
or no «ipi rijt to
«lpi tientis - MJI
iro diieirdid li
dupitiri iftir drriii

lijt Oitcirdid
NlCklMI
M|t (iteirdid

$EVEIED

Til

UnknoKK

Til

do

Til

KO

Til

VEILS COKKEITS

Floor drilit In mil tinning iru.
At locitloi ilnei 1W.

Occttiit 3 kiildlnn iltMn Si $(i Cliff AM
co«plii.
At locitlen tinci Dfl.

At locition tlnci till.
A bodr ikoi mi it tnli locillon bifin 5.C.
Iron (forks.

Pfitloii ocnpint mi i irood *oldiii| if|. plmt
At Ixitlrn iliiti U!l.

•

At locitlo* tlnci 111}.

Floor Irilni in flits |rlndin| irn.
till Inspictlon • otttidi Horn drum
o»irflwin| mtli «itir.
fornrlf it 13 Sn Cliff ATI. Pniint locilion :

At locition slnci 1110.
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APPERD1I A

IRTESTICATIOR OF CORTARtRATEO AQUIFER SECRERT
CUT OF (IER COTE

RASSAU COURTT, REV TORI
TAIIE ) • IRDUSTRIAl CHER1CAL PROFILE OF CAIRET STREET (Ell FIELD AREA

OUT OF WSIRESS

FACUItT/AODRESS

CHIU lichnicil Corp.
tlmndtr t\

returlo Cniist Inc.
r Aliundir PI

tolco Cintis Predict!
10 Cirnif St

Cirnir St A»tO lodr
H Cirnij St

t. tlitiiin Int.
II Cidir S»up M

CC FisMoni "ft. C«.
M Hltll St

Kittnci Pitroehiiilcil
t) Hllll St

•eco-lrljtot Oitimttir
II Hltll St

Oiron Prodiicti
IOS» Corp.)
(Rjonshini Products)
II Hlttl St

Eir.ir Unlliitld
10 Hltll St

Clin Cotjoninti
|0i». of Pill Corp.)
)l Set Cl i f f A«i

TYPE OF IllSmSS

Hin«fict«rln|
(Mdlcil Initri-
iinti)

Olttributit nitunl
ChKtl

HinuflcUrlnj
Icinm pndicti)

(Mini uti fipitr

Rimfictirlii
(finltiri frmi)

Rinifictirlni
(lldlll COItll

Offici onl;

Kinuficlorlnj
(jupiftltorf control
(tuipittnt) *

Rinufictiirlni 1
Hurtling
Iplistic hoMinn
itintl

Atttibli Eittir
biikitt

dicklni Skip ind
Anediitif
(lircnft pirti)

DATE
SttlirETED

1/iW

</II/IH

liTU

l/ti/ll

!/»/»»

i/j/n

Hitrtr
Surtirid

Rlfir
StrTigrid

io/»s/»r

««»
SgiTETED

RETH
SDP.TETEI

CNEHICAl USAGE
(IR CAUOIS)

Rom

Rom

Roni

Rotor ill III)
Sifitf llni (111

Rm

(•ir-lloi Clnnlnj Ftild It)
(1,1,1 Trlchloroithini)

Etnrlini dlcMorldi IJ(0|

AdkitUii |»nlno»»)

DISPOSAL KETNOD

fisti ill ici«ii|tr
Mend ip if sifttr
Dm

Eviponttd

KicMnldf iiiti to
««ir i

Eviporittt or on
predtct

Product

SEYEREI

Tit

Tit

Vnknovi

Til

Til

Til

Til

Tlt>

Tit

Til

mis tomtits

(ill till Inipictlon - oit if bitlntti

' Inforntlon fr«i ITSOfC Indistriil
Ctnilcil Sirtir
Hit till Intpictlon - o«t if bmlnisi

• Inforiition froi U?l Cojilftd Itport.
1)11 tlti Inipictlon • nt if bvtlnin.
Addrin it n« ii ipirtunt noiti.

l/ll tirtif if int.
(HI till liiptctln • nt if biilnni.
Addriti It M* n ipirtNit knu.

(HI lltl InpKtlM - Mt If bltlllil
Cvrnitlr it (MitlM - cwwrclil Horn

*

111! wvij - Mt if b«tlnni.

Evlctid In I!II.
ROTE: In (III, It Hitd St bicmi M, II ind 1] Kitd

Thli iddntl tq»ll to 11 Hud St.

i Inforiition (rot till S. lo>ni ind DM Coullch n

till »r»ir of ini - oil of btllnttt.
11TI Coullch nport Indlcitit i privloii locilion:

110 Hllll St.
lilt Sldntr lotni riport ttitn tni ficllitr iddrtst

II Hltll St.

niotoclcilti m*id into locitfon l/ll.
Oil ilti Inspictlon - oil of bnlniss.

*ridiciitor to A«|»t Thootin Corp.
Cotpinf Ktid tl Flirldi U Uti.



C

How
o
00•J

II A

IRTESTICATIOR OF CORtARIRAtEO AQUIFER SECRERT
CITT OF tlER COTE

R(SS(« COURTT, REY TOU
TdlE 1 - IROUStRtd CHfUlCAl WOFIIE OF CAP.RET STIEET Kit flElO (REA

OUT OF IUS1RESS

c

F(CiLltT/(00»lSS

HUS Xichini Shop
10 Sll Cliff (TO

Eisttrn Nut Troit-
flflt Co.
Itnnitt Nut trut-
icnt Co.
II Sll Cl i f f (it

tolco Inc.
II Sll Cliff »»•

Oeldnfriai
II Stl (tiff (vl

Hitit EUctronict
Cor/t Sftteas
II Sn Cli f f (ti

Still Vooi!»orH»j Co.
To* Stisi litckint
SI Sn Cliff (it

AlQUIttl Sill!
!) Sll Cl i f f Kit

l:seo libi/Cilitint
?rod«U Corp.
1) Sll Cliff do

fhi Oldi Ciblnit Shop
1) Sll Cl i f f (»t

ITPE OF WSIRESS

rich i in Shop
(ilrcnft pirtt)

mtil Ptitor

Kiinfietirlii
IKI for tolophono
rilitid prodicti)

Ringfictirlnj
(pictoro fnnt)

(ssinbli mttcktni
co«poniiiti

Ciblitit *ikor

Pickt|lfl| plint

hpickiii
thutricil tooki
Moid 1 iff JilUlfil
ihoiti for itiio
llfhtt

loodvortiflf

D(TE
SWTETED

KETEI
SUHIETEJ

RETH
SUP.TETEO

l!lf

i/S/ll

i/5/ll

T/n/ii
Kilt
SUWTEO

l/lfl/TT

J/H/II

I/IVII

CTWICd UStK
(ID CUIOW)

Ihronjh lntir»ti»i poiilblo
chiifeil »i|i:

Tltrichloroitkrlini (VI)
trlchl(,r««thrli(ii IU()

Vntnoii* - poiilblo loltinti olid
li cln«l<| «til pirti prior to
plitl*| optritloit.

1,1,1 Trlchloroithini |ltl)

ION

lotrl cilioioiti [$)
Tipplniolt (1)

Xono

loin

Emntlil olli (ISO)
Sioko flold (100)

lieq«r (si)
licinr thlnnir (SO)
Contiet Cuint |)S|
titir bito (lot OS)

DlSPOSd RETNOO

tJJI - Dlrtr tolvont
rotinod to dlitribitor
UIO • Siltchid to n-
erellM iolri«t.
till to eloiioi - «ipor
doirinor not in oto.

On kind (jltin Hit of
mti trintportin)
Viid In iichlnii.

Flnil prodiet
Flnil predict

frodict
Etiporitu
rrodict
rrodict

SEIIEREI
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APPENDIX A

INVESTIGATION OF CONTAMINATED AQUIFER SEGMENT
CITY OF GLEN COVE

NASSAU COUNTY. NEW YORK

TABLE 4 - RESULTS OF NCDH TESTING OF 3PDES PERMIT DISCHARGES
FROM SLATER ELECTRIC, 45 SEA CLIFF AVENUE

COMPOUND

Trichloroethylene

Tetrachloroethylene

1,1.1-Trichloroethane

Total Halogenated and
Aromatic Hydrocarbons

DATE SAMPLED
11/08/79

NA

NA

NA

ND

11/10/62

86

10

6

112

07/06/84

<1

<1

<1

' ND

01/30/86

110

11

7

136

Results in micrograms per liter (ug/l)
NA - Not Analyzed
ND - Not Detected
SPDES • State Pollution Discharge Elimination 8y»tem
NCDH - Nassau County Depatment of Health
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NASSAU COUNTY OEPARTMCNT OF HEALTH

240 OLD COUNTRY ROAD
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FRANCIS V. PAOA«. r.t.
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STATUS REPORT OF INVESTIGATION OF
ORGANIC COMTAMIN'ATION

CAR.1EY STREET KELLFIELD,GLEN COVE

August 31, 1977

Background

In response to the closure of public water supply wells at Glen
Cove's Carney Street: wellfieid, the Department*initiated en inves-
tigation into the source of contamination.

During the period June 30 to July 26, a series of ten samples were
collected for organic analysis from various locations in the vicinity
of Carney Street, including waste discharges, drains, groundwater,
and Cedar Swamp Creek. Not included in this report are sample result:
from public and private wells located within and in the vicinity of
the affected area.

Results

Sampling results are included in the attached •table.
» . .

Interim Conclusions

1. The contamination of the Carney Street wellfieid by trichloro-
ethylene and tetrachloroethylene is due to past waste discharges
originating in an industrial area possibly as.recent as five to
ten years ago. The groundwater irt the area is generally con-
taminated with these solvents, with highest concentrations focus<
in the industrial area located 1,000 feet southeast of the Carne.
Street wellfieid.

2. Presently only two industries in the area. Slater Electric
Company and Photo Circuits Corporation, use solvents of the ge-=
type found in the wells, as follows: Slater, 4500 gallons
per ye^r tetrschloroethylens; and Photo Circuits, 71,000 ar.i
11,200 gallons per year of dichlorcmethane* and 1,1,1 tri-
chlorccthane, respectively. No present waste disposal practices
were four.d which could account for the extent of contamination
found. Solvent waste discharges of significant magnitude frcrr.
both of these industries are presently being discharged into
the Glen Cove sewer system. These include 1200 ppb of tetra-
chloroethylene from Sinter Electric Cor.?cny and 480 ppb of
methylenechlorice fro:n Photo Circuits Corporation. No ground-
water samples have been analyzed for dichloronethane because

Also known cs ncthylcnc chloride
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of State Health Department limited laboratory capability.
It is recommended, now, that groundwater samples be collected
and analyzed for dichlorome thane. Photo Circuits Corporation
is a large user of this substance. Miscellaneous drains in the
vicinity of both industries, which empty into Cedar Swamp Creek,
show small quantities of solvents. The source of these solvents
warrants further investigation.

3. Past contamination cannot be attributed to any single industry
because of changes in solvent usage, the industries themselves,
and waste disposal practices.

4. The feasibility of purging the contaminated groundwater from
the aquifer in the vicinity of Carney Street should be explored.
This would include a hydrological investigation to determine
the extent of contamination. Changes in water supply practices
which may be required would include maximizing industrial purtpur
and discharging of cooling water into Cedar Swanp Creek rather
than groundwater recharging as presently required. The environ-
mental consequences of further increasing solvent concentrations
in Cedar Swamp Creek would also require investigation.

SOS:yk

£ Sheldon O. Smith, P.E., M.C.E.
Deputy Director
Division of Environmental Services
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SUMMARY Of: SUKVI-Y INSPECTIONS
CI.EN COV1I IMIUSTIUAI. AKi-A_

The industries located in the vicinity of the Carncy Street wells were
rcinspecicd on December 6 and 12, 1977, by R. Zimracr and D. Bornholdt.
The following report summarizes these inspection/interviews:

1. Osrow Products, 88 Hazel Street - Contact: L. Osrow_—______^^_ B

There is no change in their chemical usage. They are not aware of any
problems in the area. When asked about "Man Products", 100 Carncy
Street, Mr. Osrow said he had never heard of them dumping chemicals or
solvents.

2. Pall Corporation, 30 Sea Cliff Avenue - Contact: S. Krakauer

They do not presently use any of the chemicals found in the area wells.
The building now occupied by Novelty Scenic Studio, 40 Sea Cliff
Avenue had been used by IMS Machine Corp. Mr. Krakauer stated that
he believes that they used both tetrachlorocthylene and trichloro-
ethylcnc and spilled/dumped waste solvents in their yard. The Telco
Company was previously Eastern Heat Treatment Co., and they used both
chemicals also.

Mr. Krakauer, who is a chemical engineer, mentioned the possibility of
a reservoir of these chemicals from past dumping practices could be in
the ground and arc leaking at a very slow constant rate due to its low
water solubility. He said that in the past, industries including his
company would and did dump these chemicals because they felt they were
too volatile to cause a problem. He said usage of these chemicals by
Pall Corp. was extensive until 1971 when the aircraft part of the
Company was moved to Florida.

The inspectors observed a very messy chemical storage shed at the rear
of the property approximately 250 feet from the wells. No storage of
trichlorocthylene or tctrachloroethylene was noted. We intend to
sample the soil in this area for volatile halogcnated organics.

3. Photo Circuits, 31. Sea Cliff Avenue - Contact: W. Oubicki

No change in information supplied in prior interviews. They use
ncthylcne chloride, 1,1,1 Trichloroethane, cellosolvc acetate and
n-butyle alcohol.

4. Hinklc 6 Finlayson (Harbor Fuel), 10*Sea Cliff Ave. - Contact: R. Booth

No chemicals or solvents used in their operation. There was no evidence
of spilled or dumped chemicals at time of inspection.
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6. Glen Cove Mnnufactiiring. 18 Bridge St. - Contact: Secretary to Mr. Rcirer

No chemicals or solvents used.

6. Glen Cove Fashions. 79 llascl Street - Contact: Mr. LoMonaco

1,1,1 Trichlorocthane used as a. spot remover only. No indication of
other chemicals or dumping.

7. August Thomson, 36 Sea Cliff Ave. - Contact: Mr. Schneidcr

No organic chemicals used, only inorganic cleaning chemicals used.

8. Kcyco, 45 Sea Cliff Avenue - Contact: Mr. Lindberg '

No chemicals or solvents used other than kcrosinc for cleaning truck
parts.

9. Telco, 40 Sea Cliff Avenue - Contact: Mr. Burger

They use 1,1,1 Trichloroethane, dirty solvent'is returned to supplier
for reclaiming.

10. Zoomar, 55 Sea Cliff Avenue

Use small amounts of acetone, alcohol, and vamolene for cleaning lenses.

11. Slater Electric Company, 45 Sea Cliff Avenue

They use tctrachloroethylcne in vapor dcgreasers. Significant amounts
found in their sewerage effluent, but no evidence of dumping or ground
contamination was indicated. They distributed a memo to all their
personnel to be very careful with the use and disposal of all organic
chemicals.

12. F 6 J Precision Tooling Co., 59 Sea Cliff Avenue

Small (60 gal/year) of cutting oils used, no other chemicals or
solvents indicated.

MBF:yk
(3/29/78)
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————-———————-——————————— . JOHN J. OOWklNO. M.O.. M.P.M.

24O OLD COUNTRY ftOAD
MINCOIA. H.V. MSOI rwAMCic v. r«oA«. r.c.

FINAL REPORT OF INVESTIGATION OF
.ORGANIC CONTAMINATION OF GROUNDWATERS

GLEN COVE

April 6, 1978

Background • . . •

In response to the closure of public water supply wells in
Glen Cove, the Department conducted an investigation to
identify the sources of contamination.

Survey Program

During the period June 30 to July 26, 1977, a series of samples
were collected for organic analysis from various locations in
the vicinity of Carney Street and Sdamans Avenue, including
waste discharges, drains, groundwater and Cedar Swamp Creek.
Several of the organic analyses were made at the E.P.A.
Laboratories, the balance by New York State Health Department
Labs. Additional samples were taken in August, 1977, of ground-
water at Glen Cove Well No. 20, and- the storm drain at Sea Cliff
Avenue. Results of these analyses are attached to this report.

Over one hundred inspection/surveys were made of commercial/
industrial sites in the Glen Cove area. The industrial facili-
ties in the area of the Carney Street well field area including
Sea Cliff Avenue, Hazel Street and Bridge Street, were surveyed
for chemical usage and wastewater .disposal methods during
February and June.1977, and again in December 1977. Resurveys
were made of twelve companies in this area, a summary of which
is attached. The commercial area near the Seamans Avenue well
was visited and those using solvents at this time were inspected.

Discussion of Results •

Only four, companies in the Carney Street area were—idejitified̂
that usê the halogenated organic soil vents. Slater Electric
Company and Photo Circuits Corporation, use solvents of the
halogenated hydrocarbon, type, as follows: Slater, 4500 gallons
per year of tetrachloroethylene; and Photo Circuits, 71,000 and
11,200-gallons per year of dichloromethane (methylene chloride)
and 1,1,1-trichloroethane, respectively." Slater Electric Company
has issued a directive to all their personnel to control the use
and disposal of solvents. None of these companies, however, use
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•SAMPLING RESULTS OF GLEN COVE INDUSTRIAL AREA

.

1.
2.

3.

4.

5.

6.

7.

8.

9.

10.

1

Sample

Photo Circuits, treated effluent
to sewer

Photo Circuits, parking lot drain
to stream

Glen Head drain at stream

Slater/ effluent to cewer

Sewage 'from industrial area

Groundwater at Well 120

Pall Corp-. A/C recharge

Keyco truck wash area

Stream at Glen Head Country Club

Stream at Carney Street

Dichlorone thane 1,1,1
Trichloro- Tetrachloro- (Methylene Trichloro-
ethylene ethylena chloride) ethane
ppb ppb ppb pnb

2.1

30

25

22

4.7

52

16

N.D.

<s
115

3.0

23

77

1210

43

5.3

5.2

N.D.

*2.5

12

480

N.D.
.

N.D.

N.D.

440

N.D.

N.D.

N.D.

**
*

**

**

*«

*»

*»

*«

**

**

**

5

G

**Not analyzed or reported

O
W
O
U)
Ul

KBFtyk
(C/31/77)
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trichloroethylcne which is the major contaminant of the wellwater
in this area. Tin.- two r.m.illor companies located both use small
amount:; of 1,1 ,1-trichlorocthanc as a cloth cleaner. One company
admitted to dumping halogenated hydrocarbons in past years ̂and

• indicated that others did the same. No present dumping/spilling
.was noted, either- intended or accidental. Solvent waste discharges
of significant magnitude Irom two of these industries are presently
being discharged into the Glen Cove sewer system. These include
1200 ppb of tetrachloroethylene from Slater Electric Company and
UBO.ppb of methylene chloride from Photo Circuits Corporation.

The survey of the commercial area near, the Seamans Avenue wells *
located two 'present users and one prior user of solvents. The
present users are a gasoline/service station who has just started
to use solvent cleaners and a dry cleaner using. 3000 gallons/year
of tctrachloroethylene. The prior user was also a drycleaning
company who has since gone out of business.

Abatement action including litigation has commenced against a
major polluter of ground and surface waters by organic chemicals
in Glen Cove due to the combined efforts of the U.S. Coast Guard,
New York State Department of Environmental Conservation and the
Nassau County Department of Health.

»

Conclusions . • • •

No present waste disposal practices were found which could account
for the extent of contamination of the Carney Street well field,
or the Seamans Avenue well.- None of the companies presently use
trichloroethylene. It, therefore, is concluded that the contamina-
tion of the Carney Street wellfield by trichloroethylene and tetra-
chloroethylene is due to past waste discharges originating in the
Sea Cliff Avenue industrial area, possibly as recent as five to
ten years ago. Past contamination cannot be attributed to any
,single industry because of changes in solvent usage, the industries
themselves, and waste disposal practices. The groundwater in the
area is generally contaminated with these solvents, with highest
concentrations focused in this industrial area located 1,000 feet
southeast of the Carney Street wellfield. The possible source of
contamination of the Seamans Avenue well could not be indicated .
since the users are small and 3,000 feet away..

Recommendations I
The feasibility of purging the contaminated groundwater from the
aquifer in the vicinity of Carney Street should be explored. 'This
would include a hydrological investigation to determine the quantity
and area of contamination. Changes in water supply practices
which may be required would include maximizing industrial puihpage
and discharge of cooling water into Cedar Swamp Creek rather .than
groundwater recharging as presently required. The environmental

103096



-3-

.juenccs of further increasing solvent concentrations in
jar Swamp Creek would also require investigation.

Groundwater samples should be analyzed for dichloromethane
(methylene chloride) since this solvent is used in significant
quantity in the Glen Cove industrial area. This is not
presently analyzed for due to difficulties in laboratory
procedure. '

MBFrceg
Attachments Public Health Engineer

Chief, Ofc^4inic Chemical Survey
Bureau 01 Wastewater Management
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Island was prepared by deLaguna and Brashears (1948). Records of
wells, geologic-correlation tables, and data on ground-water with-
drawals have been published in many of the bulletins of the New York
State Water Power and Control Commission. (See "References
cited.") Recent test drilling in southwestern Nassau County has
yielded stratigraphic and lithologic information (Perlmutter and
others, 1959), which also is applicable to the present report area,
adjoining to the north. J. F. Hoffman and E. R. Lubke (written
communication, 1959) have compiled chloride concentrations and
ground-water temperatures for wells in Nassau County. U.S. Geologi-
cal Survey Water-Supply Papers, containing water-level measure-
ments and related hydrologic data for many of the observation wells,
are listed in a report by Isbister (1959, table 3).
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The writer wishes to express his appreciation to the generous assist-
ance of well drillers and Water District superintendents hi furnishing
field data for this report. Records of test borings, water-level data
and chemical analyses were made available by officials of the Nassau
County Department of Public Works, Department of Health, and
agencies of the State of New York. The writer is particularly in-
debted to W. Fred Welsch, Senior Engineer, Nassau County Depart-
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ment of Public Works, and Arthur H. Johnson, Associate Hydraulic'o
Engineer, New York State Water Resources Commission (formerly"^
New York State Water Power and Control Commission), for their 13
generous and continued support of the investigation. The present
report includes data collected by U.S. Geological Survey personnel
and cooperating agencies during the course of many years. Published
and unpublished information was used freely in an effort to solve the
complex geologic and hydrologic problems of the report area. The
work of earlier investigators is acknowledged.

WELL-NUMBERING SYSTEM AND MAP COORDINATES

Well numbers on Long Island are assigned in sequence by the New
York State Water Resources Commission as information is obtained
and have no bearing on location. The well numbers are preceded by a
letter designating the county in which the well is located; thus, Q1293
refers to a well in Queens County, whereas N1293 is in Nassau County.
As an aid in locating wells, the map area (well-location map, pi. 1) has
been subdivided into 2#-minute rectangles, which are designated by
number and letter in the indexed margins. The coordinates, given in
all major tables of the report, designate the rectangle in which the well
is located and indicate distances of the well in miles, first north, then
west, from the southeast corner of that rectangle. Geologic and hy-
drologic data for wells shown on plate 1, but not published in this re-
port, are available for consultation in the files of the Geological Survey
office at Mineola, N.Y.

GEOGRAPHY

TOPOGRAPHY AND DRAINAGE

Long Island lies entirely within the Coastal Flam province of the
northeastern United States. The area of investigation, on western
Long Island, may be subdivided into three morphologic units; from
north to south (1) the headlands, including Great Neck and Man-
basset Neck, (2) the Harbor Hill terminal moraine, and (3) the glacial-
outwash plain. (See pi. 8.) The headlands rise abruptly from Long
Island Sound and its bays to rather uniform altitudes of 80 to 100 feet
near their northern tips. Southward, the headlands, which are man-
tied thinly by glacial till, become increasingly irregular, being dis-
sected by small streams discharging into the bays, to the east and west.
Individual hills rise to altitudes above 200 feet. Within the project
area, the headlands are indented by three major bays, Hempstead
Harbor, Manhasset Bay, and Little Neck Bay. These bays have a
general north-south orientation and are 3 to 5 miles in length. The
Harbor Hill terminal moraine, consisting of a series of coalescing
irregular hills, forms a pronounced ridge, trending to the northeast,
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Associated with the ice invasion are advance outwash, ice-contact
deposits, and till, described collectively as Ronkonkoma drift (p. 45).
Ice shove produced strong deformation of the Gardiners clay and older
formations along the entire north shore of Long Island and locally
incorporated large masses of these materials in the drift. The Ron-
konkoma ice front subsequently retreated an unknown distance to
the north of Long Island, then apparently readvanced to another
position of relative stability marked by the Harbor Hill terminal
moraine. Various outwash deposits and till (Harbor Hill drift, p. 46)
are related to the advance, stagnation, and waning of the latest, or
Harbor Hill, ice in the area. Glacial lakes were formed in some de-
pressions along the north shore of Long Island during the wasting
stages of both ice invasions. In post-glacial time erosion and deposi-
tion proceeded under conditions of fluctuating sea level. Recent
sediments accumulated in some of the Pleistocene valleys and north-
shore bays, and sea level rose to its present position in the most recent
past.

HYDROLOGY

aXLOTTtTD WATBB

OKNKRA1. VBA.TUHB8

The ultimate source of the ground water is precipitation. Of the
total precipitation, part returns directly to the atmosphere, part
infiltrates the ground, and part runs off overland in streams draining
into Long Island Sound or the ocean. Much of the water moving
downward into the soil and subsoil is retained at shallow depth as
soil moisture, which is subject to evaporation and the demands of
plant growth. During the summer, evapotranspiration may return
moisture to the atmosphere at rates similar to or exceeding those of
precipitation. During the remainder of the year, water available
after the soil-moisture requirements have been met moves down
through the Pleistocene and Cretaceous strata to the water table and
becomes ground water. Some of the water eventually reaches the
deeper strata by downward percolation—chiefly from the main area
of recharge on the ground-water divide in the southeastern part of the
project area and locally from areas of recharge on Manhasset and
Great Necks. Ground water discharges by upward leakage from the
deeper strata along the coast, offshore, in springs along the shores,
and by ground-water outflow in the lower reaches of stream valleys.

Unconsolidated deposits of Cretaceous and Pleistocene age form
the bulk of the ground-water reservoir. The intergranular space of
all these deposits is saturated from the weathered bedrock upward to
the water table, which represents the upper limit of the zone of
saturation. Where the upper part of the zone of saturation is in

* v *

permeable beds, ground water is unconfined or under water-to ̂
conditions. Ground water confined under pressure beneath relath
impermeable strata is called confined or artesian. The water n
be under sufficient pressure to flow at the land surface, where tap
by a well. Flowing wells are common near the shores of t
bays and harbors leading into Long Island Sound.

Ground water in the project area is under virtually all degree.*
confinement, ranging from water-table to artesian. Also, local!
bodies of ground water are perched above the main water table air
separated from it by an intervening unsaturated zone. Ground wato
is perched where the downward migration of water is impeded by a.
relatively impermeable stratum, which results in a local zone of satura-
tion unrelated to the main water table.

All the water in the ground-water reservoir can be considered to
constitute a single hydraulic system, but the more permeable zones
within the reservoir are called aquifers. An aquifer is a discrete
hydrological unit that is capable of yielding water to wells or springs
in substantial quantities; it may be comprised of one formation, part of
a formation, or group of formations. Impermeable strata in the reser-
voir that confine or retard the flow of ground water are known as
aquicludes or aquitards, respectively.

WA.TER>BBARIMO UNITS

In the project area, the ground-water reservoir includes three
discrete aquifers which consist of parts of either one or two contiguous
geologic formations. For identification and discussion, these are
designated as the shallow unconfined, the principal, and the deep
confined aquifers. In addition to these aquifers, local bodies of
perched ground water also are discussed in following sections.

Boons or PMOHID WATBX
Although bodies of perched water are found at several places

in the northern part of the project area, they are not used as a source
of water. Areas in which isolated bodies of perched water commonly
occur are outlined in figure 5. Perched water occurs close to the
land surface in depressions that are underlain by clayey till, partic-
ularly in the area of ground moraine north of the Harbor Hill terminal
moraine. Perched-water zones also associated with till are common
within the Harbor Hill and Ronkonkoma terminal moraines, which
are shown in plate 8. A sheet of relatively impermeable older ground
moraine from the Ronkonkoma terminal moraine northward to
Manhasset Neck causes ground water to be perched, commonly
several tens of feet below land surface, in that area. Isolated bodies
of perched water are found in day-bottomed kettle holes within the
moraines, in the intermorainal area, and on the outwasb plain slightly
south of the moraines.
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Area in which diicontinuou* bodies
of perched water are prevalent

Fiouat 4.—Map of nortbwMtara Naaaa and northeastern Queen* Counties, N.Y., showing anas of perched
water.

. ' :' | •.'•'. UAILOW UHOOHIWID AQUIfn

TJi^shftll&w .uaconfined aquifer consists of those permeable Pleis-
' tp^eFai^ Cretaceous deposits that lie below the main water table
aoi wiihiii the upper part of the zone of saturation, from slightly

HYDROLOGY 3J

below to a little more than'110 feet above sea level. Contours on
the main water table are shown in plate 9. The shallow unconfined
aquifer is a source of water where it occurs in sand and gravel deposits,
particularly in the glacial outwash plain south of the Harbor Hill
terminal moraine. Owing to the irregular distribution of Cretaceous
clay and other beds of low permeability within the aquifer in the
vicinity of Kings Point and Port Washington, the water-bearing
materials in these area are more discontinuous than elsewhere. Never-
theless, small supplies of water are obtained from the aquifer for
domestic and industrial purposes in many parts of the Manhasset and
Great Neck peninsulas. Also, of considerable importance as sources of
water are the permeable deposits in the shallow aquifer in northeastern
Queens County and in Sands Point, beyond the northern limit of the

• principal aquifer—that is, in areas where these deposits lie directly
above the clay member of the Raritan formation or the Gardiners clay.
In 1957, aboi$-5 ™gd (million gallons per day) of ground water was
withdrawn from, the shallow jjinconfined aquifer in the project area.

.1 T "•.. nncirA£ Aouira : _ ':"* ".
The principal aquifer iicorrespondf/approximatJely to that part of

the Magothy(?) formation whicfroijcure from about 50 feet below sea
level downward;'to the top of the ^liy iri^iber of the Raritan forma-
tion. In places, moreover, tfce aquifer ̂ ud^B Pleistocene deposits
which blanket the Magothy(?) or lie hi Channels cufrinto it. Some
pre-Wisconsin channels, which cut to or slightly into the clay member
of the Raritan formation and are filled with undifferentiated Pleisto-
cene deposits, have been noted (pis. 4-7), and other channels un-
doubtedly exit ia the area. The channel fill is generally of coarser
texture ihan the adjacent Magothy(?) deposits with which, however,
it ia hydraulically continuous. The areal extent of the principal
aquifer is indicated in plate 10. The principal aquifer terminates
in the center of Great and Manhasset Necks, somewhat south of
the northern limit of the Cretaceous deposits shown in plate 3. The
presence of the clay member of the Raritan formation near sea level
and the truncation of the Magothy(?) by erosion limit the extent
of the principal aquifer northward (pi. 10). Beyond this limit,
the principal aquifer merges with the shallow unconfined aquifer.

Hydrostatic heads in the principal aquifer are commonly from a
foot to several feet below those in the shallow unconfined aquifer,
except in the Port Washington area, where they are as much as 85
feet lower. Hence, the principal aquifer can receive water by down-
ward movement through permeable and relatively impermeable
zones, which include discontinuous clay lenses of both the Magothy(?)
and the Pleistocene. Although hydraulic continuity between the



O
U>

04 HlUROQEOLOOY OF NASSAU AND QUEENS COUNTIES, N.Y.

shallow unconfined aquifer and the upper part of the principal aquiier,
is fairly good locally, artesian conditions generally prevail hi the deeper
part of the principal aquifer. The principal aquifer is the chief source
of water in most of the project area, except the peninsulas. In 1957
about 28 mgd was withdrawn from wells screened in the basal zone
of the Magothy(?) formation and other permeable zones in the
Magothy(?) and deeper Pleistocene deposits.

DBF COHnXU) AQUIFSB

The deep confined aquifer consists of the Lloyd sand member of
the Raritan formation and the Jameco gravel and underlies the entire
project area. The lower limit of the aquifer is the bedrock surface; the
upper limit is the clay member of the Raritan formation and the
Gardiners clay. The Gardiners clay may abut the clay member
on the north, where the deposits of Cretaceous age have been eroded,
or it may lie directly upon the clay member, as it does in some valleys
and embayments. Thus, the Lloyd sand member of the Raritan
formation (Cretaceous) and the Jameco gravel (Pleistocene) are
connected hydraulically in the northern part of Manhasset and Great
Necks. The two contiguous clay bodies overlying the aquifer, the
clay member of the Raritan formation and the Gardiners clay, form
effective confining beds, which probably extend beyond the shoreline
of the project area. These stratigraphic relations are shown in three
geologic sections (pis. 4-6). The vertical limits of the deep confined
aquifer are shown on the hydraulic profile (pi. 12).

As hydrostatic heads in the deep confined aquifer (pi. 11) are com-
monly from 5 to 50 feet lower than those in overlying aquifers, down-
ward leakage of water from the shallow unconfined and principal
aquifers through the clay member of the Raritan formation and the
contiguous Gardiners clay is possible in most of the area.

Hydraulically, the deep confined aquifer is the most perfectly con-
fined of the water-bearing units. The degree of confinement is
demonstrated by the fact that interference effects in the aquifer are
recognized from centers of pumping as much as 10 miles away from the
project area. In contrast, the effects of pumping on the principal
and shallow unconfined aquifer generally are observed only within
a radius of less than half a mile from pumped wells. The deep con-
fined aquifer is a major source of water in the northern part of the
project area, particularly on Manhasset and Great Necks. Locally,
it is the only source available for large public supplies or industrial
needs. About 7 mgd was withdrawn from the aquifer in 1957.

THE WATER TABLE AND KBZOMBTRIC SURFACES

Hydrostatic pressures in each of the aquifers in the project area
can be related to a water table or associated piezometric surfaces.

c
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The shape and slope of these surfaces are determined chiefly by the
thickness, areal extent, and permeability of the aquifer materials and
the quantity of water moving through them. Moreover, each surface
expresses a dynamic equilibrium among all factors affecting recharge
and discharge relationships, both natural and artificial, within the
aquifer. Variations in any one of the factors may produce changes
in the position of the surface and concomitant changes in storage and
pressure hi the aquifer and adjacent aquifers.

The configuration of the water table, which marks the top of the
shallow unconfined aquifer, is shown in plate 9 by contours referred
to sea level and is based on water-level measurements made in wells
during April 1957. From figure 14 it is apparent that a high position,
which is also on the main water-table divide of Long Island, lies in
the Albertson-East Williston area about 2# miles south of the Harbor
Hill terminal moraine. (Position of moraine shown on pi. 8.) Along
this divide, which occurs in relatively permeable outwash deposits,
the water table reaches altitudes of 75 to 80 feet above sea level.
The water table slopes from the divide area to the northwest, west,,
and southwest, at gradients of about 5 to 6 feet per mile near the
divide, steepening to about 10 feet per mile toward the southwest.
In the southern parts of Manhasset and Great Necks, there is a
pronounced flattening in the northwesterly slope from the main
divide, and near the margins of Little Neck and Manhasset Bays
and Hempstead Harbor (pi. 9) the water table assumes steep bayward
gradients of 25 to 35 feet per mile. The shape of the water table in
the central and northern parts of Manhasset and Great Necks is
controlled essentially by local recharge and geologic conditions.
More or less isolated ground-water mounds are indicated by closed
water-table contours above an altitude of 25 feet on Great Neck
and 60 feet on Manbasset Neck. Although the presence of these
mounds is favored by the topography of the peninsulas, the high
position of the water table is largely the result of zones of low per-
meability within the zone of saturation. Thus, water-table altitudes
of more than 110 feet on Manhasset Neck are due to the presence
within the upper part of the ground-water reservoir of rather im-
permeable till zones and Cretaceous deposits, the latter occurring
as buried erosional remnants and ice-shoved masses. Sharply defined
troughs in the water table around Little Neck and Manhasset Bays
and Hempstead Harbor, and the fact that water-table contours are
restricted to land areas, indicate that the shallow unconfined aquifer
terminates at the shore lines of these salt-water bodies where ground-
water is discharged.

The piezometric surface of the principal aquifer based on measure-
ments in observation wells in April 1957 is shown in plate 10. The
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shape and slope of the piezometric surface is generally a somewhat
subdued replica of the water table (pi. 9). The pronounced mound
in the water table on Manhasset Neck is apparently reflected by a
ground-water nose in the piezometric surface somewhat west of the
high point on the mound. Also, pumping centered around well
N2030 has created a marked cone of depression, indicated by the
25-foot depression contour in the piezometric surface, and has locally
distorted the shape of the ground-water nose. Troughs in the piezo-
metric surface are focused on Manhasset Bay and Hempatead Harbor
and indicate direct ground-water discharge from the principal aquifer
to these salt-water bodies. However, in contrast to the shallow un-
confined aquifer, the piezometric surface shows that the principal
aquifer probably extends beneath the southern parts of these bays
but terminates somewhat farther north near the limit of the aquifer,
as indicated in plate 10.

The piezometric surface of the deep confined aquifer in April 1057,
as shown in plate 11, is based on measurements made 8 to 12 hours
after cessation of pumping in most wells tapping this aquifer in the
project area. Owing to rapidly changing heads within this aquifer
that are caused by pumping, it is difficult to depict a representative
piezometric surface. However, the piezometric surface presented in
figure 16 may be generally representative for average daily recovery of water
levels during most of the year, when withdrawals from the aquifer in
the project area average about 6 to 7 mgd. Withdrawals during the
summer are considerably larger, as much as 14 mgd in July 1955,
and the piezometric surface in July 1955 undoubtedly was markedly
different from that shown in figure 16. Depression contours on plate
11 indicate, somewhat schematically, the larger public-supply and
industrial pumping centers that were in operation during the spring
of 1957. The cones of depression are indicative of partial recovery of
water levels after pumping; their gradients and lateral extent vary
from day to day, according to the rates of antecedent pumping and
the particular combinations of pumping wells. Although the natural
shape of the piezometric surface is distorted by pumping effects, it is
apparent from plate 11 that the general slope of the surface is west-
erly—declining from an altitude of somewhat more than 20 feet on the
east side of the project area to less than 4 feet on the southwest.
Thus, across the project area, the average gradient is about 2 to 3
feet per mile. The closed 14-foot contour in the south-central part
of Great Neck may reflect local recharge by downward leakage from
the principal aquifer or possibly may be a residual high, compara-
tively unaffected by nearby pumping. Also the pronounced noses on
the piezometric surface in the northern parts of Manhasset and Great
Necks presumably indicate local areas of downward leakage from the

35HYDROLOGY

shallow unconfined aquifer. . On the west side of Manhasset Neck is
a cone of depression, marked by a re-entrant in the 2-foot contour,
in which the piezometric surface has been depressed by pumping to
positions considerably below sea level. This situation, of course, is
conducive to salt-water encroachment from Manhasset Bay into
the deep aquifer. As indicated by the piezometric contours, the deep
confined aquifer extends beneath all the land area of the project and
probably also beneath Little Neck Bay, Manhasset Bay, and Hemp-
stead Harbor.

RECHARGE

The ground-water reservoir in the project area is replenished under
natural conditions solely by precipitation, which in Nassau County
averages about 43 inches annually. Of this, perhaps 50 percent
reaches the water table at an average recharge rate in Nassau County
equivalent to about 1 mgd per square mile. This rate of recharge is
probably high for the northern part of the project area, where the
relatively steep topography, near-surface till, and Cretaceous clay
impede infiltration and increase overland runoff. Thus, recharge to
the water table within the project area (63 square miles) may be
little more than 55 mgd. Even under optimum conditions, recharge
to the water table is chiefly dependent upon precipitation during the
season when plant growth is dormant. The infiltration from summer
rains is to a large extent intercepted by growing plants, and ground-
water replenishment may be negligible during the growing season.
Normally, precipitation in Nassau County is fairly evenly distributed
throughout the year.

The principal and deep confined aquifers are replenished entirely by
downward percolation of water from the shallow unconfined aquifer
through the more permeable zones within confining clay bodies and
even, directly but slowly, through the clay. Whereas recharge areas
for the principal aquifer coincide generally with areas of high water
table in the shallow aquifer and flow directions in both aquifers are
similar, water in the deep confined aquifer, particularly in the Lloyd
sand member of the Raritan formation, apparently originates chiefly
in eastern Nassau County — mostly east of the project area. However,
the deep confined aquifer also receives local increments of recharge
within the project area, as indicated by the contours on its piezometric
surface (pi. 11) in Manhasset and Great Necks.

Recharge to the deep confined aquifer through the confining clay
may be estimated by application of a modified equation expressing
Darcy's law:

Q=PIA
in which Q is the discharge in gallons per day; P is the coefficient of
permeability, in gallons per day per square foot; / is the hydraulic
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gradient in feet per foot; and A is the cross-sectional area in square
feet through which the discharge occurs. Assuming permeabilities
of 0.001 to 0.1 for the clay and a head loss of 50 feet through 200 feet
of clay, the following recharge rates can be computed:

HYDROLOGY

PtrntetaUl m
P 0.001....... ___ ...... _________ . _ ..... __ ...... _ ... 7,000
.01........— -—.-.....-...-.........._...—........-..... 70,000
.1 __ ...... __ . _ ...... ____ .. ____ . ___ ........... 700,000

These values, of course, give only possible orders of magnitude for
rates of recharge to the deep confined aquifer. They also indicate
that the rates may range between wide limits, depending on
permeability.

Natural infiltration of precipitation in parts of Nassau County has
been disrupted by the growth of densely populated and industrialized
areas. The problem of disposing of storm waters from impervious
paved areas has been solved by the construction of short storm-sewer
lines terminating in recharge basins. Of Nassau County's 425 re-
charge basins constructed since 1935, about 65 are within the project
area. Most of these are south of Northern Boulevard (pi. 1) in
populated areas which lack natural drainage channels. Their designed
storage capacity is determined by the area to be drained; the basins
are commonly 12 to 15 feet deep and range in size from less than 1 to
several acres. Storm water seeps from these basins through the under-
lying sand and gravel deposits to the water table, thereby providing
artificial replenishment of the ground-water reservoir. Inasmuch as
drainage in much of the project area is poor, some of the basins merely
serve as collecting points for storm water, which may ultimately reach
a more favorably situated basin by means of overflow drains. Seepage
rates from each basin vary according to natural permeabilities of the
underlying material, maintenance of the basin, antecedent precipita-
tion, temperature, and head of tihe collected waters. In an experi-
mental recharge basin near Mineola, infiltration rates ranging from
20 to 400 gpd per square foot under various conditions were determined
by the Surface Water Branch of the U.S. Geological Survey (Brice
and others, 1959).

Artificial recharge to the water table also is effected by means of
cesspools and septic tanks. Thus, perhaps 15 mgd or about half the
water pumped for public supply in the project area in 1957 was
returned to the ground, while about 15 mgd was discharged as treated
sewage directly to Long Island Sound and the ocean. However, the
expansion of sanitary sewers discharging to tidewater may eventually
eliminate this source of ground-water replenishment. As required by
law, most of the ground water pumped in Nassau County for industrial
and cooling purposes is returned to the ground by sumps and diffusion

wells. Thus, 18.0 mgd or 75 percent of the total industrial pumpage in
Nassau County (24.3 mgd) was returned to the ground-water reservoir
in 1957. Of 18.0 mgd, it is estimated that about 6 mgd was returned to
the ground in the project area.

MOVEMENT

Ground water moves along flow lines from points of high head to
points of low head. The rate of movement depends upon the per-
meability of the materials in the reservoir and relative differences in
head. The bulk of ground-water flow in an aquifer is in the direction
of the steepest gradient and normal to contour lines, as shown on the
water-table (pi. 9) and piezometric maps (pis. 10,11); yet there may be
minor flow components oblique to the principal flow direction. In the
shallow unconfined aquifer, most of the water moves from the main
water-table divide in the Albertson-East Williston area toward the
northwest, west, and southwest (pi. 9). However, in the southern
parts of the Manhasset and Great Neck peninsulas, much of the
northward and northwestward flow from the main divide is intercepted
and diverted laterally by east-west valleys, such as those of the Cutter
Mill and Flower Hill drains, that cross the peninsulas. Each of these
peninsulas contains a well-developed ground-water mound in the
shallow aquifer, and from these mounds the shallow ground water
flows radially outward to bounding salt-water bodies. However, from
the apices of both mounds, most of the flow apparently is westward
because of masses of rather impermeable Cretaceous deposits at
altitudes of 50 to more than 100 feet along the eastern margins of
both peninsulas.

Ground-water flow in the principal aquifer (pi. 10) is generally
westward and northward—similar to that in the shallow unconfined
aquifer but not coinciding everywhere. In the area of the main
ground-water divide, pressure heads in the principal aquifer are a foot
to a few feet lower than the water table, and water moves downward
from the shallow aquifer into the principal aquifer. A head difference
of approximately 5 feet between the water table (well N1140) and the
basal zone of the principal aquifer (well N575) has been observed in
Garden City (pi. 12). The vertical interval between the screens of
wells N575 and N1140 is about 460 feet, which is the maximum
known interval in the project area between the two aquifers. In
parts of Port Washington on Manhasset Neck, heads in the principal
aquifer are as much as 85 feet lower than those in the shallow aquifer
(pla. 9,10). As little downward movement of water from the shallow
unconfined aquifer seems possible in this area because of highly
impervious clay bodies, the principal aquifer apparently receives
water almost entirely by flow from the south.
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Pressure heads in the principal aquifer in an area peripheral to the
sou them parts of Manhasset Bay and Hempstead Harbor are commonly
higher than the water table and also higher than the heads in the deep
confined aquifer. Thus, water in this area can move upward into
the shallow aquifer or into salt-water bodies as well as downward into
the deep confined aquifer. The pressure relationships of shallow,
principal, and deep aquifers at the southern ends of Little Neck Bay,
Manhasset Bay, and Hempstead Harbor are shown in figure 6. Pres-
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sures in the principal aquifer, above the clay member of the Raritan
formation, are generally 6 to 10 feet higher than the water table at
corresponding sites. At the southern end of Hempstead Harbor,
exceptionally high heads, resulting from recharge to the strata above
the clay member from the surrounding high ground, have been
observed. At a depth of 12 feet below the land surface, pressures are
10 feet above the land surface, and at the base of the principal aquifer
(260 feet below the land surface), pressures are about 20 feet above
the surface (see fig. 6).

• -* 39»

Under natural conditions, the bulk of the water in the deep confin
aquifer moves westward across the project area (pi. 11). However,
a northerly component flows across Manhasset and Great Necks and
Hempstead Harbor toward Long Island Sound. South of the northern
limit of the principal aquifer (pi. 10), pressure heads in the deep con-
fined aquifer are commonly from a few feet to as much as 50 feet lower
than those in the principal aquifer and water moves downward.
North of this limit, in the northern part of Manhasset and Great
Necks, the water table in the shallow unconfined aquifer is generally
5 to 20 feet higher than pressure heads in the deep confined aquifer,
and water moves downward from the shallow to the deep aquifer.

Movement of water in the vertical plane through the ground-water
reservoir is demonstrated in a hydraulic profile from Sands Point to
Garden City (pi. 12). This profile serves to indicate the relationships
of the aquifers, chief confining strata (aquicludes), pressure heads, and
principal areas of recharge and discharge. Water levels and piezo-
metric heads are given as of April 1957 and reflect, where measured
in supply wells, average recovery periods of 8 to 12 hours after pump
shutdown. The line of the profile, shown on plate 0, was chosen to
show principal head relationships and flow directions in a typical
vertical section through the ground-water reservoir. Inasmuch as
flow directions in the shallow, principal, and deep aquifers do not
coincide entirely in any one plane of section, some oblique-flow com-
ponents are necessarily included and labeled as such. Also, the
hydraulic profile shows the traces of equipotential surfaces where these
are intersected by the line of profile.

DISCHARGE

Ground water is discharged naturally by evapotranspiration,
coastal springs, submarine discharge into the salt-water bodies, and
effluent seepage into streams that drain into Long Island Sound. Also,
water is discharged artificially by withdrawals from wells.

Losses from the zone of saturation through evaporation and trans-
piration vary seasonally and depend in large degree on the position of
the water table with respect to the land surface. In areas where the
water table is close to the land surface, moisture is returned to the
atmosphere by evaporation from the soil zone and by the transpiration
of plants whose roots tap the water table or the capillary fringe above
it. Thus, high evapotranspiration rates prevail in some meadow
lands, alluvial deposits, and swampy areas, particularly along the
north shore and on Great and Manhasset Necks (see pi. 8). Evapora-
tion from the land and from floating pans in the Mineola area, deter-
mined by the Surface Water Branch of the U.S. Geological Survey,
ranged from 24.53 to 28.08 inches for 7-month periods (April-October)
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in 1949, 1950, and 1951, exceeding precipitation by about 1 to 4 inches
during these periods (Brice, and others, 1959, p. 31).

Along approximately 42 miles of coastline in the area, springs at
many places discharge at the edge of salt water and also below sea
level. Springs are particularly common in areas where Cretaceous
Clay occurs above sea level, as on the east shore of Hempstead Harbor,
north and south of Glen Cove. Discharge from individual springs,
where it can be observed, is generally from 2 to 10 gpm, rarely more.
From a survey it is estimated that the total discharge from springs
along 42 miles of coastline may be as great as 2 to 3 mgd. Although
no accurate estimate of its magnitude can be given, the bulk of this
discharge presumably comes from the shallow unconfined aquifer.
In addition, ground water is discharged offshore by upward leakage
from the principal and deep unconfined aquifers. . Discharge by
submarine springs and seepage is undoubtly considerable.

Considerable quantities of ground water are discharged by effluent
seepage into stream channels, where these intersect the water table.
The total base flow of streams in the project area was estimated to
average about 15 mgd in 1957. The characteristics of the effluent
streams of the project area are described more fully in the section
on "Surface water."

Ground water is discharged artificially by withdrawals through
pumping or flowing wells. In 1957 withdrawal from wells for all
purposes within the project area was about 40 mgd. Pumping by
public-supply systems in the Nassau County part of the project area
alone accounted for 30 mgd. Of the water withdrawn, it is estimated
that sewage-disposal plants in the long established north-shore villages
deliver 9 to 10 mgd to the tidewater of Long Island Sound. In
addition, the municipal sanitary-sewer systems of Mineola, Garden
City, and parts of New Hyde Park are estimated to discharge 4 to 5
mgd, or possibly more, into the Nassau County trunk system that
carries sewage to a treatment plant in Bay Park and ultimately to
the ocean. The disposal of treated sewage at tidewater constitutes a
net loss of about 15 mgd from the report area. This loss will increase
as Nassau County's Sewage Disposal District No. 2 is extended
northward into New Hyde Park and Williston. '

WATER LEVEL FLUCTUATIONS

Fluctuations of water levels in wells screened in the shallow uncon-
fined aquifer generally reflect changes in ground-water storage, but
those in wells screened in the principal and deep confined aquifers
reflect changes La artesian pressure. Water levels in most shallow
wells in Nassau County fluctuate from 1 to 4 feet per year as the
result of variations in natural recharge and discharge. Normally,
water levels decline as the growing season progresses, from about

t
May to November, and rise in response to ground-water replenish-
ment during the winter and spring. A hydrograph of the average
water level in 14 selected shallow wells in Nassau and Suffolk Counties,
shown in figure 7, indicates seasonal fluctuations and long-term trends
in response to precipitation. This hydrograph, representative of
average ground-water conditions in the shallow unconfined aquifer,
is compared with hydrographs of four shallow observation wells in the
Mineola-New Hyde Park area (fig. 7). Deficient precipitation during
1956-57 is shown by unusually low water levels in all wells at the end
of 1957. However, the average water level in the 14 shallow wells
returned nearly to normal during 1958, whereas the water level in
wells N1104, N1125, and N1138 had only partially recovered during
that time. It appears likely that the water table is declining in the
densely built-up areas represented by these wells — possibly as a
result of increased pumping or loss of former sources of recharge
occasioned by the expansion of centralized sewage-disposal systems
that discharge effluent directly to the sea rather than into the ground.
However, the period of the observed decline is as yet too short to
draw definite conclusions. Declining water levels are noted also in
the hydrograph of observation well N1479, in Great Neck (fig. 8).
An overall decline of about 3 to 4 feet since 1949 is attributed to
industrial pumpoge K to 1 mile south of the well. The decline of
water levels in this instance is aggravated by the diffusion of spent
cooling water through wells that are screened above perching strata,
whereas the withdrawals are made from deeper zones in the shallow
unconfined aquifer. Much of the returned water hi this area probably
discharges directly to Little Neck Bay without reaching the main
water table.

The normal seasonal trend of declining water levels hi the shallow
aquifer during the summer may be reversed by exceptionally heavy
rainfall, as, for example, during the hurricanes of August 1955. For
that month a total of 15.73 inches of rain was recorded at Mineola,
with 12.78 inches falling hi the period August 11-14. An almost
instantaneous and sustained recovery of water levels is noted not
only hi most of the water-table wells but also La wells screened in the
shallower artesian zones of the principal aquifer (N2635, from
continuous water-stage recorder, fig. 8).

The daily water-level record during 1955 and 1956 of two observa-
tion wells screened in the deep confined aquifer, N5530 in Port Wash-
ington and N4266 La Great Neck, is shown in figure 9. Both observa-
tion wells indicate pressure trends hi the deep confined aquifer hi the
two peninsulas, even though there are daily fluctuations of several
feet which represent interference by public-supply well N3443 La
Great Neck and wells N1715, N1716, and N4859 La Port Washington.
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FIOUBI 13.—Diagram showing yearly total pumpage by Port Washington WaUr District and withdrawals
from well field at Sandy Hollow Road, Port Washington, N.Y. (192&-67).

13 ppm at N1926 in Kings Point, and 15 ppm at N906 in Sea Cliff
(tables 14 and 15).

SURFACE WATER

The surface-water bodies of the project area, a few small streams,
some ponds, and large bodies of salt water connected with Long
Island Sound, are treated briefly. The following discussions are
restricted to streamflow characteristics and to the chemical quality
and temperature of surface-water bodies that are related to the
ground-water features of the area.

STREAMFLOW CHARACTERISTICS

Inasmuch as the major drainage divide, the Harbor Hill terminal
moraine, is close to the north shore in the project area, the streams
discharging into Long Island Sound have short courses, usually less
than 3 miles. The bulk of the streamflow represents ground-water
discharge in the lower reaches of valleys where the water table inter-
sects the land surface. Base flow of the larger streams discharging
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into Hempstead Harbor, Manhasset Bay, Little Neck Bay, and
Long Island Sound is generally less than 3 cfs (cubic feet per second;
1 cfs=646,317 gpd). Gaging-station records generally show thai
the streams have a large degree of uniformity of base flow throughout
the year. However, they also show short-term peaks in flow due
to overland runoff after storms and long-term fluctuations due to
seasonal changes in ground-water storage. The only stream in
northwestern Nassau County whose discharge is being gaged by i>
continuous water-stage recorder is Cedar Swamp Creek. This stream
is considerably larger than the others in the area, as it has an average
discharge of 7.40 cfs for the period of record (1938-55). Its coursr
of about 4 miles follows a relatively broad north-south valley from
Green vale to Glen Cove, where it turns westward toward Hempstead
Harbor. Streamflow is sustained by perched ground water and ponds
in the Greenvale and Glen Head area. However, effluent seepage
from the main ground-water body increases the discharge of the
stream considerably in its lower reaches near Glen Cove. Daily
discharge of Cedar Swamp Creek, from records of the Surface Water
Branch of the U.S. Geological Survey, has been reported by R. M
Sawyer (1958). In the same report, the author discusses precipitation
runoff relationships and other factors affecting streamflow in Nassau
County.

A summary of discharge measurements of the larger coastal stream?
within the project area is presented in table 8. All measurements were
made by the Surface Water Branch; the location of gaging stations is
shown in figure 14. Although the discharge measurements given in
table 8 are only partial, they are representative of the relative rani;
of the north-shore streams. One of the major tributaries to Leeds
Pond, the Plandome-Port Washington drain, was gaged at two station?
(G and H, fig. 14) on December 28, 1956. In a distance of 3,200 feet,
streamflow increased from 0.31 to 0.69 cfs (table 8); the increment
represents lateral ground-water flow from the east.

In addition to the streams that have been gaged, there are a few
smaller creeks, some of intermittent flow, where the discharge is esti-
mated to range from about 0.2 to 0.5 cfs. The combined runoff by
gaged and ungaged streams within the project area in 1957 was esti-
mated to be 23 cfs, or 15 mgd.

CHEMICAL QUALITY AND TEMPERATURE

The salinity of waters from Long Island Sound bays, and harboi>
varies considerably according to season and location of sampling
points. Salinity and temperature data for several tide stations on
Long Island Sound are given in Special Publication nos. 278 and 27 d
of the U.S. Department of Commerce, Coast and Geodetic Survey
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TABLE 8—Stream-diicharge meaturcmentt in northwetltrn Nattav County N.Y.
[Mtwurtmtoti by Burbot Wtttr Bnooh, U.8. Otol. Surrey)

LootUoo

A

B
c
D
E
F

G

H

I

3
K
L
M

Strewn

Cedar Swamp Creek at Qlen
Cove.

Roslyn Brook at Roslyn—.—.
Whitney Lake outlet at Man-

hasaet.
Leeds Pond inlet at Plandome. ..
Leeds Pond outlet at Plandome.
Flower Hill drain, at site of vil-

lage of Plandome Public Water
Supply.

Plandome-Port Washington
drain at site of Port Washing-
ton incinerator.

Plandome - Port Washington
drain 300 ft. west of culvert
under railroad embankment
at Plandome Country Club.

Baxters Brook, at Baxter Estates,
Port Washington.

Mitehell's Creek, near Kings
Point.

Unnamed creek, flowing north
near Kings Point.

Old Mill Brook at site of sewage-
treatment plant, Great Neck.

Cutter Mill drains, 40 ft up-
stream from culvert under
railroad embankment, Great
Neck.

Typt o* record

Water-stage recorder
Average 1938-55.

Periodic measurements
Average 1953-57.

Periodic measurements
Average 1953-67.

Discharge measurement
January 15, 1963.

Discharge measurement
December 28, I960.

Discharge measurement
December 28, 1950.

Discharge measurement
December 28, 1956.

Discharge measurement
December 28, 1956.

Discharge measurement..
Discharge measurement

January 15, 1953.
Discharge measurement

March 12, 1957.
Discharge measurement

January 15, 1953.
Discharge measurement

March 12, 1957

Dltcbutt
(oft)

7.40

2.56

2.90

1.03

2.46

.61

.31

.55

.86
.82
.39

1.39

(See "References cited.") Comparatively uniform salinity prevails
throughout the year at the Willets Point tide station, where the mean
(1932-52) monthly salinity ranges only from 24,100 to 25,900 ppm.
At the same station, the mean (1932-50) surface-water temperature
ranges from 33.7°F in February to 71.7°F in August. For the same
period of record, a mean annual temperature of 52.5°F is reported
(U.S. Dept. Commerce). Considering a time lag of about 1 month,
water temperarure agrees closely with observed mean monthly air
temperature.

A complete chemical analysis of water from Long Island Sound,
collected off Prospect Point, is given in table 9. The chloride concen-
tration of 15,700 ppm is slightly less than that of a sample from the
Atlantic Ocean (table 9). Chloride content from several water
samples taken in Hempstead Harbor and Manhasset Bay ranged
from 12,300 to 14,400 ppm (table 10). These values indicate fairly
constant salinity in the bays and harbors and only minor fluctuations
due to tidal stage.
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TABLE 9.—Chemical analyses of water from Long Iiland Sound and Atlantic Ocean
[Analyses by 0.8. Owl. Surrey; chemical constituents la parts per million]

Constituent

Silica (SiO,)...... ............................
Iron (Fe), total— ———. —— - — --....----.
Manganese (Mn), total _ .....................
Calcium (Ca).... —— . — ...................
Magnesium ( Mg) .............................
Sodium (Na)_. — ............................
Potassium (K)..... ..........................
Bicarbonate (HCOt). .........................
Carbonate (COs).--. ——— .. — .......-.-..-..
Sulfate (SOO..-------------.... ----------
ChloridefCl)— ...--....--.-.. ....... ....... .
Fluoride (F). ——————— .. — —— ...........
Nitrate (NO,)....—— .—.„ —— ... .. —— ...-
Dissolved solids:

Sum. ——————————————— .. —— . ......
Residue on evaporation at 180°C.. — . __ ...

Hardness as CaCOt ———————————————— .
Nonoarbonata ———————— .............. —

Specific conductance (micromhos at 25°C) . . . . —
pH.. ————————————— —— ..---- — ...--
Color —— . ——————— .... —— .—. —— — ...
Density at 20°C _____ .... — ..--_ _ ......
Temperature (eF)--- __ ...... _ .. _ __ —

Long Island
Bound i

3 C

.00no
346

1,050
Q 7on

9O7

0
2 120is! 700

1.1
1.0

28 300
20,600

5,190
5,000

41,600
7.1
5
1.017

60

Atlantic
Ooeant

1.2
i 1

on
OKI

1,100
0,520

0*70

19Q
0

O OQA
1 7 OAA

.01. 1
91 (\f\f\

4,770
5, 660

47,100
7 a
o

1.010
JO

i Collected off Jetty »t Prospect Point, Binds Point, N.Y., Oct. -a, 19S7. neer high tide,
i Collected ofl Jetty at Atlantic Beach, N.Y., Apr. 18,1969, near Hgn tide.

TABLE 10.—Chloride analyses of surface water in northwestern Nassau County, N.Y.
[Analyses by U.S. Geological Surrey]

Sampling
point

(fig. 10

1
2
3

10
11
12
13
14

It
It

17

IS
11

Location

Long Island Sound; Jetty off Prospect Point.
Rcmpstead Harbor; Town Dock, Bar Beach.
Hempstrad Harbor; soutn sbore of Bar Beach.
Hempstead Harbor: ofl Roslyn Terminal Pier.
Manhasset Bay; off Sinclair Oil Co. dock.. ...
Wbltney Lake, Manhaaset..... ..............
Whltney Lake outlet, Manbaswt... .........

Seadders Pond. Sea CUfl............. ........

Mill Pond, Port Washington.................
.....do........................................

rinndome-Port Washington Drain, Port
Washington.

Dato

Oct. 23,1857
Mar. 16, 1197
Mar. 11,1897
Mar. 19, 1957
Mar. 11. 1W7
Jan. 11,1857
Oct. 18,1907
Mar. 12, 1867
Oct. 18,1*97
. __ do. ___ .
Mar. 12, 1857

do
Oct. 24,1887
Oct. 18.1957
Mar 30 IBM
May 28 1957
Mar 30 1(98
May 28,1957
June 30,1955
Oct. 18,1857
June 30 1956
Oct. 18.1857
Oct. 18, MB/
Oct. 18,1847

Chloride
(ppm)

18,700
14,400
12,700
14,190
12,860
12,300
14,100
13.290

10
10
14

12,290
980

12
20

2,800
1.MO
4.200
1,900
1,800

rtffi
«.»?

17

Remarks

Near high tide.
Do.

Near low tide.
Near nlgb tide.
Near low tide.Do.Do.

Do.

Neer south end
Now cut and.
Near outkt.
NMT Mit end

Do.
Do.

NWT tOUtb Mid
Do.

Outlet culvert
Below splUwfty.
NIMS> wall MOtuJt
Near well N22B».

/.J."*,SUMMARY AND CONCLUSIONS

The water of ponds and streams in the project area normally
contains less than 30 ppm chloride (See table 10). However, some
ponds in shore areas afford ingress to particularly high tides and thus
may be brackish at times. Chloride determinations of water from the
larger tidal ponds are included in table 10. The location of surface-
water sampling points is shown in figure 14.

The water temperature of streams fluctuates seasonally with air
temperature, but within narrower extremes. A moderating influence
is exercised by the temperature of the ground-water inflow, which
generally sustains streamflow. Temperature in upstream reaches of
a stream may be modified to a greater extent by prevailing ground-
water temperature than that in downstream reaches, where air
temperature and atmospheric conditions may become the dominant
modifying factors. Thus, water temperatures vary from stream to
stream and also along different reaches of the same stream. Monthly
water-temperature measurements of some streams in eastern and
southern Nassau County are given by K. M. Sawyer (1958). The
data show general agreement of water temperature with monthly
mean air temperature.

UTILIZATION OF SURFACE WATER

Fresh surface-water sources are not utilized in northwestern
Nassau County for industrial or public supplies. Salt water pumped
from Hempstead Harbor and Manhasset Bay is used in several sand
and gravel pits for washing and size-sorting operations and in settling
ponds. Large quantities of salt water also are used for cooling
purposes at a power-generating plant in Glenwood Landing.

SUMMARY AND CONCLUSIONS

In general, ground-water supplies in sufficient quantity and of
excellent quality can be obtained from the three aquifers underlying
northwestern Nassau and northeastern Queens Counties. Ground-
water withdrawals for public supply have increased with population
growth and expanded use from about 10 mgd in 1040 to 30 mgd in
1957. In addition, about 10 mgd are pumped for various industrial,
institutional and private uses. Much of the water pumped for
industrial purposes is returned to the ground by diffusion wells and
recharge basins. However, an increasing amount of water is lost
from the ground-water reservoir owing to the expanding network of
sewer systems discharging directly to the sea, whereas formerly this
water was artificially returned to the ground through individual
cesspools or municipal leaching fields.

680-188—63——5
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THOMAS S. GULOTTA
COUNTY EXECUTIVE

KATHLEEN A. GAFFNEY. M.D.. M.P.H.
COMMISSIONER

COUNTY OF NASSAU
DEPARTMENT OF HEALTH

24O OLD COUNTRY MOAO
MINKOLA, N.Y. IISO1-425O

September 28, 1994

Mr. Michael Heffron
Ebasco Services Incorporated
One Oxford Valley
Suite 200
2300 Lincoln Highway East
Langhorne, PA 19047-1829

Dear Mr. Heffron:
Enclosed 1s the Information you requested. The location on the topographic
map was taken from our maps, but 1n transferring the data may be an
approximation. I have enclosed a "GROUND WATER AND PUBLIC HATER SUPPLY FACTS,
OCTOBER 1993" (GWF) manual. This manual contains a good amount of
Information. The attached sheets will help you with the location, capacity
and depth. The GWF 1s the most recent Information we have for release at this
time.
I hope you will find the Information beneficial.

Sincerely yours,

SC:mf
Encs.

Salvatore Caruso
Public Health Engineer
Bureau of Water Supply Protection

#32983(29)
516-571-3323

SALVATORE CARUSO
PU8UC HEALTH ENGINEER

NASSAU COUNTY
DEPARTMENT OF HEALTH
BUREAU OF WATER SUPPLY PROTECTION 240 OLD COUNTRY ROAO

MINEOLA. NY 1 1 SOI

103113



Rfs ,
PORT WASHINGTON WATER DISTRICT

38 SANDY HOLLOW ROAD
PORT WASHINGTON. NY 11050

767-0171

; BETTY FOROUER. CHAIRMAN
'ERINTENDENT: STEVEN NEKELSW

TOWN: NORTH HEMPSTEAD
POPULATION: 33,000

\BORATORY: ECOTEST
OULTANT: HENOERSON & CASEY

TREATMENT:CHLORINATION (a)
CAUSTIC SODA
Q RANULAR ACTIVATED
CARBON

WELLS (13)

.OCAL NYS
VIBER N-NUMBER AQUIFER ADDRESS COMMUNITY (GPM)

DEPTH '
(FT) STATUS TREATMENT

N1
42
43

T5
16

R7
"HI

•12
SH3
UPS

>9
510

-W-01715-
-N-01716-.*
-M-02030*
»N-02052.
•N-O4223*
•N-05209-
4MS876*
tN-04860*
M-06087H
•N-04859*
N-07551
N-07552

«N-09809*

L
L
M
M
M
M
M
G
G
L
M
M

PW

NEUUSTAVE
NEUUSTAVE
NEUUSTAVE

HEWLETT AVE
WAKEFIELD AVE
BAR BEACH RD
CHESTNUT RD

SANDY HOLLOW RD
SANDY HOLLOW RD
SANDY HOLLOW RD

MORLEY PARK
MORLEY PARK

STONEYTOWN RD

PT WASHINGTON
PT WASHINGTON
PT WASHINGTON

FLOWER HILL
PT WASHINGTON N
PT WASHINGTON

FLOWER HILL
BAXTER EST
BAXTER EST
BAXTER EST

NORTH HILLS
NORTH HILLS
FLOWER HILL

510
684
510
1200
700
900
500
550
500
350
1400
1400
1350

480
475
215
325
326
300
238
89
92
385
469
454
524

VJo YR
VL?f\YR
/fO \ fo

~^ 1nz Wr
±13 NU

-K.O YR
M YRx

*« YR,
6i YR\

^ YR \
VRfaJ

^3 YR

1.3A
1.3A

\ 1.3A
13A.6B,

X1 /V
K3A.6B
1.3A.6Bv

/ 1 \
/ 1.6B

1,68
1.3A

STORAGE TANKS (4)

TYPE

ELEVATED
ELEVATED
GROUND
GROUND

ADDRESS

BEACON HILL RD
WAKEFIELD AVE

SANDY HOLLOW RD
NEUUSTAVE

COMMUNITY

PT WASHINGTON
FLOWER HILL

BAXTER ESTATES
PT WASHINGTON

CAPACITY
(MG)

0.25
1.0
1.0

20.0

--UNTARILY REMOVED FROM SERVICE BY SUPPUER BASED ON A VOC RESULT EXEEOING A MCL

Ou>

AN 2/92



ROSLYN WATER DISTRICT
24 WEST SHORE ROAD
ROSLYN. NY 11 575

MA1-7770

1CIAL: DOUGLAS W. PIERCE. CHAIRMAN
ERINTENDENT: CARMINE CIPRIANO

TOWN: NORTH HEMPSTEAD
POPULATION: 28.000

5RATORY: PEDNEAULT
SULTANT: SIDNEY BOWNE

TREATMENT:CHLORINATION (a)
CHLORINATION
CAUSTIC SODA

WELLS (8)

-CAL
1BER

az
>
3
4

5
<J
7
1

NYS
N-NUMBER

1̂870.
N-O2400
N-04265
N-04623

•N-65852*
-.N-07104.

N-07873
N-08010

AQUIFER

M
M
M
M
M
M
M
M

ADDRESS

SHORE RD
LOCUST RD& LIE
GLEN COVE RD

DIANA TRAIL
SYCAMORE DR
PARTRIDGE DR

TARADR
MINEOLAAVE

COMMUNITY

ROSLYN
EAST HILLS
EAST HILLS

ROSLYN EST
EAST HILLS
EAST HILLS
EAST HILLS

ROSLYN EST

cAPAcmr
(GPM)

1499
1000
1200
1200
1200
1200
1200
1200

DEPTH
(FT)

260
439
485
498
482 W-
431 $6
530
448

/i
STATUS

OC
VRla]

rYR
.? YR
/ YR

YR^
•YR

TREATMENT

2
\̂ 2.3A .'
^3/

.2^3A-v
x'ZSA \

/ 2.3A
2.3A
2.3A

STORAGE TANKS (4)

TYPE

STANDPIPE
GROUND

STANDPIPE
STANDPIPE

ADDRESS

DIANA TRAIL
ELMDR

MIMOSA DR
TARAOR

COMMUNITY

ROSLYN EST
EAST HILLS
EAST HILLS
EAST HILLS

CAPACITY
(MG)

1.0
3.0
0.3
2.0

.UNTARILY REMOVED FROM SERVICE BY SUPPLIER BASED ON A VOC RESULT EXCEEDING A MCL Ou>

AN 1/92



SEA CLIFF WATER SUPPLY COMPANY
410LAKEVILLEROAO

LAKE SUCCESS. NY 11040
OR6-1166

-FICIAL: RUSSELL KOPKE. PRESIDENT
JPERINTENDENT: ANTHONY Q BELLA SR.

TOWN: OYSTER BAY
POPULATION: 17.860

^ORATORY: H2M & JAMAICA W.S.CO.
JNSULTANT: CARL BECKER

TREATMENT.-CHLORINATION
POLYPHOSPHATE
CAUSTIC SODA

WELLS (3)

CAL NYS
-MBER N-NUMBER AQUIFER ADDRESS COMMUNITY

,,,i . ^••"•^•p*.*-*. '*-%•—>- - — •r-.rr***'-^

^CAPACITY •". DEPTH •-'
(GPM) (FT) STATUS TREATMENT

H N-05792* M
wC -N-̂ )7857-* L

IESEL N-OOWJI** G

ROSLYN DR
RESERVOIR ST
PROSPECT AVE

QLENHEAD
SEA CUFF
SEA CUFF

1050
1300

7

STORAGE TANKS (2)

TYPE ADDRESS COMMUNITY
CAPACITY

(MG)

ELEVATED
STANDPIPE

ROSLYN DR
RESERVOIR ST

GLEN HEAD
SEA CUFF

0.5
0.25

AN 8/91

103116



CITY OF GLEN COVE
16 BRIDGE STREET

GLEN COVE, N.Y. 11542
676-2297

OFFICIAL: DONALD DaRIGGI. MAYOR
SUPERINTENDENT: ANGELO MARTINO

LABORATORY: ECOTEST
CONSULTANT: SIDNEY BOWNE

TOWN: OYSTER BAY
POPULATION: 28.000

TREATMENT:CHLORINATION (E
CAUSTIC SODA.
AIR STRIPPING

WELLS (8)

INCAPACITY IOEPTH
DUMBER

M
21
1S
2S
R
30
31
K

N-NUMBER

N-00835 * '
*N308326« -•
44-O3892. .
<N-05261 '
•W-05762*
N-09210 •
41-09211 v.
Jtl-09334 -'•

AQUIFER

L
M
M
M
M
M
M
M

ADDRESS

MORGAN ISLAND
CARNEYST
SEAMAN RD
SEAMAN RD
ROXBURY

DUCK POND RD
DUCK POND RD

KELLY ST

COMMUNITY

GLEN COVE
GLEN COVE
GLEN COVE
GLEN COVE
GLEN COVE
GLEN COVE
GLEN COVE
GLEN COVE

lG>M1

550
1400
700
1400
1400
1400
1400
1200

(FT)
iii

300 3
165 <
246 /
230 /<
280 :>
275 A
269 .2
298 X

STATUS

UJKI
LT6 NU ,
•̂ HOrti
?*RO(W
iS VR.(i]
3} Yfi
0« Yp
»f Yp
itfVRW

\

TREATt

\ 2.3-
\2.3/

V.a<
2\3>
2.a>
?.3j
2.3)

2.'3A.I
i

I

TYPE

ELEVATED
ELEVATED
GROUND

STORAGE TANKS (3)

ADDRESS COMMUNITY
CAPACITY

(MG)

LEECH CIRCLE
MCLOUGHUN ST

DUCK POND ROAD

GLEN COVE
GLEN COVE
GLEN COVE

0.2S
1.0
3.0

3 RESTRICTED: 1985 FOR TRICHLOROETHYLENE.WELL NOT USED.
: RESTRICTED: 1977 FOR TETRACHLOROETHYLENE.WELL NOT USED.
:] VOLUNTARILY REMOVED FROM SERVICE BY SUPPLIER BASED ON VOC RESULT EXCEEDING A MCL
r VOLUNTARILY REMOVED FROM SERVICE BY SUPPLIER BASED ON VOC RESULT EXCEEDING A MCL.

TREATED BY AIR STRIPPING. USE WITH TREATMENT ONLY.

AN 1/92



SANDS POINT VILLAGE

P.O. BOX 188
PORT WASHINGTON. NY 11050

863-3491

TCIAL LEONARD WURZEL, MAYOR
'ERINTENDENT: DOMINIC GALLUCCIO

1 MORATORY: H2M
•MSULTANT: SIDNEY BOWNE

TOWN: NORTH HEMPSTEAD
POPULATION: 2795

TREATMENT:CHLORINATION (•)
POLYPHOSPHATE
CAUSTIC SODA

WELLS (6)

-OCAL NYS
MBER N-NUMBER AQUIFER ADDRESS COMMUNITY

CAPACITY DEPTH
(GPM) (FT) STATUSTREATMENT

1
2
5
3
4
6

tttt-00036,̂
•N-00037-

«iH*O8313 •

-N-07157 *
N-09446

PW
G
G
M
M
L

TIBBITTS LA
TIBBITTS LA
TIBBITTS LA

ASTORS LA/IBM CC
ASTORS LA/IBM CC

HARRIMANLA

SANDS POINT
SANDS POINT
SANDS POINT
SANDS POINT
SANDS POINT
SANDS POINT

650 •
650
650
500
500
600

214
140
165
225
240
368

^OQ YR
!.?& Yrijl
>W YR
IX> Yft
'3S-YR
3Jf YRv-

2
\2.3*/

2&As
/2.3A

2.3A

TYPE

STORAGE TANKS (3)

ADDRESS COMMUNITY
CAPACITY

(MG)

ELEVATED
ELEVATED
ELEVATED

TIBBITTS LA
IBMCC

N.C PRESERVE

SANDS POINT
SANDS POINT
SANDS POINT

0.3
0.25
0.1

00

AN 1/92



JERICHO WATER DISTRICT
125 CONVENT ROAD
SYOSSET. N.Y. 11791

WA1-8280

HCIAL NICHOLAS J. BAFtTILUCCI. CHAIRMAN
JPERINTENDENT: JOSEPH PASSARIELLO

ORATORY: ECOTEST
3NSULTANT: SIDNEY BOWNE

TOWN: OYSTER BAY
POPULATION: 56.000

TREATMENT:CHLORINATION [«]
CAUSTIC SODA.

WELLS (22)

CAPACITY "DEPTH I
SiiX- -• ••• :V-jS*'.." •' ~

udBER

3
4
5
3
7

'16
1
2

13
'4

15
<T

1
19
yr>

!

*J
25

«r
30

N-NUMBER

N-00198
N-00199
N-00570
N-03474
N-03475
N-07446
N-05201
N-06092
N-06093
N-06651
N-04245
N-07030
N-07593
N-07772
N-07773
N-10149
N.-07781
N-08043
N-08355
N5P6743P
N-11107
N-11295

AQUIFER

M
M
M
M
M
M
L
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M

ADDRESS

N/S CONVENT LANE
N/S CONVENT LANE
N/S CONVENT LANE

N/S WHEATLEY ROAD
N/S WHEATLEY ROAD
N/S WHEATLEY ROAD
W/S MOTTS COVE RD

W/S CYPRESS DR
W/S CYPRESS DR

N/STOBIELA
S/S JERICHO TPK
CANTIAQUEROCK
COLD SPRING RD

W/S SPLIT ROCK RD
W/S SPLIT ROCK RD
S/S STILLWELL LA

EAST NORWICH RD
SUNNYSIDE BLVD

KIRBYLA
N/S SIMONSON RD

W/S E NORWICH RD
W/S E NORWICH RD

COMMUNITY

SYOSSET
SYOSSET
SYOSSET

BROOKVILLE
BROOKVILLE
BROOKVILLE

ROSLYN HARBOR
WOODBURY
WOODBURY

JERICHO
JERICHO
JERICHO

LAUREL HOLLOW
SYOSSET
SYOSSET
SYOSSET
JERICHO

WOODBURY
MUTTONTOWN
O. BROOKVILLE
MUTTONTOWN
MUTTONTOWN

rGPMJ^

1150
1120
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1380
1200
1200
1400
1400
1200
1380

* .»' »

(FT)

617
600
600
512
482
493
504
631
606
610
565
530
468
563
560
625
454
688
590
372
585
535

STATUS
ffft^i

$$\YR

YR
YR
YR
YR
OC
NU
YR
YR
YR\
YRi

VR(aJ
YR
YR
YR
YR
OC
YR
YR

?/O- YR
:YR
|YR

TREATMENT

\ 2.3A
• 2.3A

2.3A
2.3A
2.3A
2.3A
2.3A
2.3A
2.3A ;

2-3A/
2.3A'
2.3X;
Z3A-
O *1A '•2.3A.
2.3A
2.3A ,
2.3A
Z3A
2.3A
2.3A
2.3A
2.3A

AN 8/91



JERICHO WATER DISTRICT Jf o

STORAGE TANKS (6)

TYPE

GROUND
ELEVATED
ELEVATED
ELEVATED

STAND PIPE
STAND PIPE

ADDRESS

KIRBY LANE
WHEATLEY RD
CONVENT LA

JERICHO TPKE
ORCHARD DR

SPLIT ROCK RD

COMMUNITY

MUTTONTOWN
BROOKVILLE

SYOSSET
JERICHO

WOODBURY
SYOSSET

CAPACITY
(MG)

3.0
1.0
1.5
1.5
2.0
3.4

a] VOLUNTARILY REMOVED FROM SERVICE BY SUPPLIER BASED ON VOC RESULT EXCEEDING A MCL

AN 8/91
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NORTH SHORE UNIVERSITY HOSPITAL @ GLEN COVE

ST. ANDREWS LANE
GLEN COVE, N.Y. 11542

676-5000

DIAL MAUREEN DWYER. ADMINISTRATOR
'ERINTENDENT: TIM PLANK. DIRECTOR OF ENGINEERING

RATORY:H2M
NSULTANT: H2M

TOWN: OYSTER BAY
POPULATION: 1.400

TREATMENT:CHLORINATION.
CAUSTIC SODA

WELLS (1)

DCAL NYS
"3ER N-NUMBER AQUIFER ADDRESS COMMUNITY

i CAPACITY DEPTH'
(GPM) (FT) STATUS TREATMENT

N-05994. ST. ANDREWS LA GLEN COVE 1080 226 1.3A

STORAGE TANKS (1)

TYPE ADDRESS COMMUNITY
CAPACITY

(GAL)

GROUND
(2 TANKS)

ST. ANDREWS LA GLEN COVE 20.000

H
10

AN 1/92



LOCUST VALLEY WATER DISTRICT
BUCKRAM ROAD

LOCUST VALLEY, N.Y. 11560
OR1-1783

TCIAL ALLAN SCHLOTZHAUER. CHAIRMAN
UPERINTENDENT: DAVID McCOY

i ORATORY: H2M
UJSULTANT: SIDNEY BOWNE AND SON

TOWN: OYSTER BAY
POPULATION: 7500

TREATMENT:CHLORINATION (E)
CAUSTIC SODA

WELLS (5)

LOCAL NYS
«ER N-NUMBER AQUIFER ADDRESS COMMUNITY

CAPACITY DEPTH
(6PM) (FT) STATUS TREATMENT

4
5
S
7
B

N-00118-
N-00119 •
.N-O1651 •
*N-05152>
N-07665

L
L
L
L
M

S/S BUCKRAM RD
S/S BUCKRAM RD

W/S10THST
W/S BAYVILLE RD
DUCK POND RD

LOCUST VALLEY
LOCUST VALLEY
LOCUST VALLEY
LATTINGTOWN
MATINECOCK

1100
1600
800
1100
1200

471 <//ji OC '
571 4f7 NU
465 -J^ 00
355 Hr Yg
370 ?oW YH

\ 2
\ 2
\2 J/J
ask
2.3A

STORAGE TANKS (1)

TYPE ADDRESS COMMUNITY
CAPACITY

(MQ)

ELEVATED DUCK POND RD MATINECOCK 1.0

O
u>
Hto
to

AN 8/91
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EPA REGION 11
SCANNING TRACKING SHEET

DOC ID #36762

DOC TITLE/SUBJECT:
4 MILE RADIUS MAP

THIS DOCUMENT IS OVERSIZED AND CAN BE
LOCATED IN THE ADMINISTRATIVE RECORD FILE
AT THE

SUPERFUND RECORDS CENTER
290 BROADWAY, 18™ FLOOR
NEW YORK, NY 10007
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fROST ASSOCIATES
P.O.Box 495, Essex, Connecticut 06426

^ (203)767-7644 FAX (203) 767- 1971
Nov 16, 1994

?o: Edgar Aguado
201-842-7254

?r: Bob Frost
Frost Associates
P.O. Box 495
Essex, Conn 06426

Tf': (203) 767-1254
?t.,: (203) 767-7069

3ub: Captain's Cove Condominiums
Garvies Pt. Road, Glen Cove, Nassua Cty, NY

:ERCLIS: NYD000069377

J< : 40009

3ite Longitude: 73-38-48.00 73.646667
Sf-e Latitude : 40-51-24 40.856670

The CENTRACTS report below identifies the population, households, and private water
veils of each Block Group that lies within, or partially within, the 4, 3, 2, 1, .5,
ai .25, mile "rings" of the latitude and longitude coordinates above. CENTRACTS may

e up to ten radii of any length. 1000 block groups, and 15000 block group sides.

3ENTRACTS uses the 1990 Block Group population and Block Group house count data found
ii the Census Bureau's 1990 STF-1A files. The sources of water supply data are from
t? ; Bureau's 1990 STF-3A files. The boundary line coordinates of the Block Groups
vere extracted from the Census Bureau's 1990 TIGER/Line Files.

31 TRACTS reports are created with programs written by Frost Associates, P.O. Box
4Sj, Essex, Conn. The code was written using Microsoft's Quick-Basic Ver. 4.5.

:,; itude and Longitude coordinates identifying a site are entered in degrees and
3< imal degrees. One or more county files holding Block Group boundary lines are
selected for use by CENTRACTS by determining whether the site coordinates fall within
the minimum and maximum Lat\Lon coordinates of each county in the state.

E< h Block Group line segment has Lat\Lon coordinates representing the "From" and
"To" ends of that line. All coordinates from the selected county files are read and
converted from degrees, decimal degrees to X\Y miles from the site location. Each
1: .e segment is then examined whether it lies within or partially within the maximum
rî g from the site.

Tl : unique Block Group ID numbers of each line segment that lie within the maximum
r. ig are retained. All Block Group boundary lines matching the Block Group numbers
are then extracted from the respective county files to obtain all sides of the in-
cluded Block Groups. Boundary records are then sorted in adjacent side order to
d. .ermine the shape and area of each Block Group polygon. ...

A method to solve for the area of a polygon is to take one-half the sum of the pro-
î '"7ts obtained by multiplying each X-coordinate by the difference between the adja-

it Y-coordinates . For a polygon with coordinates at adjacent angles A, B, C, D, and
The formula can be expressed:
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Captain's Cove Condominiums
Rarvies Pt Rd, Glen Cove, Nassau Cty, NY
3009

-ea = 1/2{Xa(Ye-Yb)+ Xb(Ya-Yb)* Xc(Yb-Yd)* Xd(Yc-Ye)* Xe(Yd-Ya)}

->r each ring, the selected Block Groups will be inside, outside, or intersected by
wne ring. When a polygon is intersected, the partial Block Group area within that
ring is calculated using the method described below.

len a ring intersects a Block Group, the intersect points are solved and plotted at .
tne points where the ring enters and exits the shape. The chord line, a line within
the circle connecting the intersect points is determined. This chord line is used to
ilculate the segment area, the half moon shape between the chord line and the ring,
id the sub-polygon created by the chord line and the Block Group boundaries that lie

outside the ring.

le segment area is subtracted from the sub-polygon area to determine the area of the
ĵb-polygon outside the ring. The area outside the ring is then subtracted from the
area of the entire polygon to arrive at the inside area. This inside area is then
• ".vided by the tract's total area to determine the percentage of area within the
.ng. This process is repeated for each block group that is intersected by one of the

rings. The total area, partial area, and percentage of partial area of those block
groups within, or partially within a ring, are held in memory for the report.
1 i occasion, the algdrithm described above is unable to determine the area of the
partial area. Within the report program is a "Paint" routine which allows an enclosed
•shape to be highlighted. Another routine calculates the percentage of highlighted
:reen pixels to the pixels within the polygon. A manual entry is allowed. Both the
paint" method and manual entry method over ride the calculated method.

'"TNTRACTS lists, starting on page 4, all Block Groups in State, County, Census Tract,
id Block Group ID order that lie within, or partially within, the maximum ring. Each

_>ock Group is identified by a City or Town name and by the Block Group's State,
County, Tract and Block Group ID number. Following is the Block Group's 1990 populu
.on and house count extracted from the Census Bureau's 1990 STF-1A files.

The next four columns display water source data from the 1990 STF-3A files. The first
column is "Units with Public system or private company source of water", followed by
1 mits with individual well, Drilled, source of water"; "Units with individual well,
1 .ig, source of water" and "Units with Other source of water".

each ring, CENTRACTS then shows the Block Groups that are within that ring, the
I ock Group's total area in square miles, the partial area of the Block Group within
t»iat ring, and the partial percentage within the ring. The areas of the included
Block Group and the partial areas are then totaled.

'. e last section tallies the demographic data within each ring. The percentage of
area for each Block Group is multiplied times the census data for that Block Group
and totaled for all Block Group's within the ring. Ring totals are then determined
1 subtracting the three mile data from the four mile, the two mile from the three
r le, one from the two, etc... Population on private wells is calculated using the
formula: ((Drilled + Dug Wells) / Households) * Population

(2)
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Captain's Cove Condominiums
G-»rvies Pt Rd, Glen Cove, Nassau Cty, NY
4 309

Block Blk Grp
No.

1
2
3
4
5
6
7
8
9
10
'1
2
13
14
5
6
17
*8
9

JO
21
••2
'3

25
.6
•7
28
?9
0

_1
32
"3
4
j5
36
7
8
39
AQ
1
2
43
'4
5
-6
47
8
9
50
51
2
' 3
54

City

North Hempstead
North Hempstead
North Hempstead
North Hempstead
North Hempstead
North Hempstead
North Hempstead
North Hempstead
North Hempstead
North Hempstead
North Hempstead
North Hempstead .
North Hempstead
North Hempstead
North Hempstead
North Hempstead
North Hempstead
North Hempstead
North Hempstead
North Hempstead
North Hempstead
North Hempstead
North Hempstead
North Hempstead
North Hempstead
North Hempstead
Glen Cove
Glen Cove
Glen Cove
Glen Cove
Glen Cove
Glen Cove
Glen Cove
Glen Cove
Oyster Bay
Oyster Bay
Oyster Bay
Oyster Bay
Oyster Bay
Oyster Bay
Oyster Bay
Oyster Bay
Oyster Bay
Oyster Bay
Oyster Bay
Oyster Bay
North Hempstead
North Hempstead
North Hempstead
North Hempstead
North Hempstead
North Hempstead
North Hempstead
North Hempstead

Group ID People

36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059

3010 1
3010 2
3010 3
3010 4
3012 1
3012 2
3012 3
3012 4
3012 5
3012 6
3013 1
3013 2
3013 3
3013 4
3013 5
3014 1
3014 2
3015 1
3015 4
3016 1
3016 2
3016 3
3016 4
3017 1
3020 1
3020 2
5170 1
5170 2
5170 3
5172 1
5172 2
5172 3
5172 4
5172 5
5174 1
5174 2
5174 3
5174 4
5174 5
5175 1
5175 2
5175 3
5176 1
5176 2
5176 3
5176 4
3011011
3011012
3011013
3011021
3011022
3011023
3011024
3021011

1086
1512
529
1449
930
1521
868
367
558
1571
1800
831
628
1208
487

1187
857
846
493
1419
794
1266
1040
1429
1324
1709
548
1851
904
1283
1421
1408
896
1006
1278
1261
669
737
1109
1186
1198
1224
1018
1591
685
1194
2149
2296
1227
1175
1000
1326
671
722

House
Holds

387
527
166
491
380
622
306
137
186
669
591
317
255
426
213
444
314
289
166
457
315
400
343
452
585
870
209
554
342
524
543
612
298
337
492
443
303
368
460
438
423
464
348
602
263
438
824
915
586
411
525
399
216
300

Public Drilled
Water Wells

399
537
159
504
382
628
297
132
173
688
624
322
240
441
210
421
297
288
161
460
304
413
325
448
594
872
196
574
335
550
513
612
298
341
527
426
304
368
419
461
428
427
313
632
281
425
872
910
543
388
515
400
220
291

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
5
0a
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Dug
Wells Other

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

13
D
0
2
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
5
0
0
0
0
0
2
0
0
0
7
0
0
0
0
0
0
0
0
0
0
0
0
0
9
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

(3)
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Captain's Cove Condominiums
Garvies Pt Rd, Glen Cove, Nassau Cty, NY
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/¥,

55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
34
:ss

North Hemps tead
North Hemps tead
North Hemps tead
Glen Cove
Glen Cove
Glen Cove
Glen Cove
Glen Cove
Glen Cove
Glen Cove
Glen Cove
Glen Cove
Glen Cove
Glen Cove
Glen Cove
Glen Cove
Glen Cove
Glen Cove
Oyster Bay
Oyster Bay
Oyster Bay
Oyster Bay
Oyster Bay
Oyster Bay
Oyster Bay
Oyster Bay
Oyster Bay
Oyster Bay
Oyster Bay
Oyster Bay

36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059

3021012
3021013
3021014
5171012
5171013
5171014
5171015
5171016
5171021
5171022
5173011
5173012
5173013
5173014
5173024
5173025
5173026
5173027
5177011
5177012
5177013
5177041
5177051
5177052
5178011
5178012
5178013
5178021
5178022
5178023
ssssss

1533
959
968
1047
699
1227
790
873
1354
1347
939
654
995
220
1490
1133
1024
1040
1625
1763
3155
1959
1708
566

1397
1047
1264
1276
1009
1205

sssssss

490
324
327
417
250
432
303
317
387
402
361
215
406
159
545
424
366
395
584
580
987
23
578
173
516
410
484
472
442
434

479
357
305
428
241
411
317
322
387
399
353
203
441
144
555
398
365
406
565
563

1004
34
577
179
505
342
455
475
436
439

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
2
3
0
0
0
0

0
0
0
0
0
0
0
0
0
3
0
0
0
0
0
0
0
0
5
5
0
0
6
0
0
53
48
0
14
9

Totals: 97008 35148 34973 10 158

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
6
0
0
0
0
0
0
0
2
0
0
0
5
7

43

(4)

103129



Captain's Cove Condominiums
Sarvies Pt Rd, Glen Cove, Nassau Cty, NY
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Census
City

3" -?n
3 m
3-i.en
3len
3 «n
3 m
31en
31en
3 in
3""sn
31en
Ŝ n
3 sn
3-i.en
31en
3" ;n
3 sn
3ien
31en
3 sn
3 in
31en
3!«jn

Cove
Cove
Cove
Cove
Cove
Cove
Cove
Cove
Cove
Cove
Cove
Cove
Cove
Cove
Cove
Cove
Cove
Cove
Cove
Cove
Cove
Cove
Cove

Tract ID

36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059

5171022
5173011
5173012
5173013
5173014
5170 1
5170 2
5170 3
5172 1
5172 2
5172 3
5172 4
5172 5
5171015
5171016
5171012
5171013
5171014
5173026
5173027
5171021
5173024
5173025

Sub Totals:
***/
* -th
M. -th
Morth
Morth
* th
M« -th
'Jorth
>Jorth
* -th
Me th
Morth
Mr-th
* -th
Morth
Morth
>J< -th
* th
Morth
Morth
* th
M< 'th
Morth
Mr-th
* -th
Morth
Morth
• th
_x th
Morth

Hemps tead
Hemps tead
Hemps tead
Hemps tead
Hempstead
Hemps tead
Hempstead
Hempstead
Hempstead
Hempstead
Hempstead
Hempstead
Hempstead
Hempstead
Hempstead
Hempstead
Hempstead
Hempstead
Hempstead
Hempstead
Heaps tead
Hempstead
Hempstead
Hempstead
Hempstead
Hempstead
Hempstead
Hempstead
Hempstead

3 5 C 5 9
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059

3013 4
3013 5
3012 1
3010 1
3010 2
3010 3
3010 4
3012 6
3013 1
3013 2
3013 3
3021013
3021014
3014 1
3014 2
3015 1
3015 4
3016 1
3016 2
3016 3
3016 4
3017 1
3020 1
3011011
3012 2
3012 3
3012 4
3012 5
3011023

Tract
People

1347
939
654
995
220
548

1851
904

1283
1421
1408
896

1006
790
873

1047
699

1227
1024
1040
1354
1490
1133

24149

1208
487
930

1086
1512
529

1449
1571
1800
831
628
959
968

1187
857
846
493

1419
794

1266
1040
1429
1324
2149
1521
868
367
558

1326

House
Count

402
361
215
406
159
209
554
342
524
543
612
298
337
303
317
417
250
432
366
395
387
545
424

8798

426
213
380
387
527
166
491
669
591
317
255
324
327
444
314
289
166
457
315
400
343
452
585
824
622
306
137
186
399

Public Drilled
Hater

399
353
203
441
144
196
574
335
550
513
612
298
341
317
322
428
241
411
365
406
387
555
398

8789

441
210
382
399
537
159
504
688
624
322
240
357
305
421
297
288
161
460
304
413
325
448
594
872
628
297
132
173
400

Wells

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
5
0
0
0
0
0
0
0
0

Dug
Wells

3
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

3

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Other
Wells

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
6
0
0
0
0

6

0
0
0
0
0
0
0
0
0
0
5
0
0
0
0
0
2
0
0
0
7
0
0
0
0
0
0
0
0

(5)
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Captain's Cove Condominiums
Garvies Pt Rd, Glen Cove, Nassau Cty, NY
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•rth Hempstead
Hempstead

h rth Hempstead
N_rth Hempstead
North Hempstead
K rth Hempstead
h rth Hempstead
North Hempstead

Oyster Bay
Ovster Bay
0 ster Bay
C_ster Bay
Oyster Bay
0"3ter Bay
C ster Bay
0/ster Bay
Oyster Bay
0 »ter Bay
0 ster Bay
Oyster Bay
Ovster Bay
0 ster Bay
0. ster Bay
Oyster Bay
O'"»ter Bay
<"> ster Bay
dter Bay

oyster Bay
0 ster Bay
0 iter Bay
Oyster Bay
Oyster Bay

Sub Totals:

36059
36059
36059
36059
36059
36059
36059
36059

3011024
3021011
3021012
3011021
3011022
3020 2
3011012
3011013

Sub Totals:

36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059
36059

5174 1
5174 2
5175 3
5176 1
5176 2
5176 3
5176 4
5174 3
5174 4
5174 5
5175 1
5175 2
5177011
5177012
5177013
5177041
5177051
5177052
5178011
5178012
5178013
5178021
5178022
5178023

671
722

1533
1175
1000
1709
2296
1227

41735

1278
1261
1224
1018
1591
685

1194
669
737

1109
1186
1198
1625
1763
3155
1959
1708
566

1397
1047
1264
1276
1009
1205

216
300
490
411
525
870
915
586

15625

492
443
464
348
602
263
438
303
368
460
438
423
584
580
987
23
578
173
516
410
484
472
442
434

220
291
479
388
515
872
910
543

15599

527
426
427
313
632
281
425
304
368
419
461
428
565
563

1004
34
577
179
505
342
455
475
436
439

0
0
0
0
0
0
0
0

5

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
2
3
0
0
0
0

0
0
0
0
0
0
0
0

0

0
0
0
0
0
0
0
0

13
0
0
2
5
5
0
0
6
0
0
33
48
0
14
9

0
0
0
0
0
0
0
0

14

0
0
0
0
0
0
0
9
0
0
0
0
0
0
0
0
0
0
2
0
0
0
5
7

31124 10725 10585 155 23

(6)
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Captain's Cove Condominiums
Garvies Pt Rd, Glen Cove, Nassau Cty, NY
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Radius of 4 Mi., Circle Area - 50.265482

o. City

1 North Hempstead
2 North Hempstead
3 North Hempstead
4 North Hempstead
5 North Hempstead
6 North Hempstead
7 North Hempstead
8 North Hempstead
9 North Hempstead
10 North Hempstead
11 North Hempstead
12 North Hempstead
13 North Hempstead
14 North Hempstead-'
15 North Hempstead
16 North Hempstead
17 North Hempstead
18 North Hempstead
19 North Hempstead
20 North Hempstead
21 North Hempstead
22 North Hempstead
23 North Hempstead
24 North Hempstead
25 North Hempstead
26 North Hempstead
27 Glen Cove
28 Glen Cove
29 Glen Cove
30 Glen Cove
31 Glen Cove
32 Glen Cove
J3 Glen Cove
34 Glen Cove
35 Oyster Bay
36 Oyster Bay
37 Oyster Bay
38 Oyster Bay
39 Oyster Bay
10 Oyster Bay
41 Oyster Bay
42 Oyster Bay
13 Oyster Bay
14 Oyster Bay
45 Oyster Bay
46 Oyster Bay
17 North Hempstead
48 North Hempstead
49 North Hempstead
)0 North Hempstead
>1 North Hempstead
52 North Hempstead

Block
Group ID

36059 30101
36059 30102
36059 30103
36059 30104
36059 30121
36059 30122
36059 30123
36059 30124
36059 30125
36059 30126
36059 30131
36059 30132
36059 30133
36059 30134
36059 30135
36059 30141
36059 30142
36059 30151
36059 30154
36059 30161
36059 30162
36059 30163
36059 30164
36059 30171
36059 30201
36059 30202
36059 51701
36059 51702
36059 51703
36059 51721
36059 51722
36059 51723
36059 51724
36059 51725
36059 51741
36059 51742
36059 51743
36059 51744
36059 51745
36059 51751
36059 51752
36059 51753
36059 51761
36059 51762
36059 51763
36059 51764
36059 3011011
36059 3011012
36059 3011013
36059 3011021
36059 3011022
36059 3011023

Total
Area

1.255878
1.161290
1.806815
1.806835
0.169091
0.169357
0.106238
0.069332
0.118803
1.160672
0.212240
0.095181
0.085484
0.219232
0.044090
0.122411
0.900360
"0.520982
0.422283
0.608093
0.147116
0.518055
0.357413
0.309696
1.770507
0.371102
1.667853
0.861231
0.494123
0.203473
0.318097
0.231981
0.107769
0.175910
0.198420
0.392847
0.078525
0.099358
1.080745
0.573792
0.404424
0.241062
0.189776
0.934152
0.122142
0.317291
0.124013
0.130445
0.268862
0.147500
0.304516
0.121056

Partial
Area

1.255878
0.749033
1.806815
1.032437
0.169091
0.169357
0.106238
0.069332
0.118803
0.798814
0.212240
0.095181
0.085484
0.219232
0.044090
0.122411
0.900360
0.346351
0.022605
0.608093
0.092177
0.445511
0.195014
0.025413
1.708014
0.107024
1.667853
0.861231
0.494123
0.203473
0.318097
0.231981
0.107769
0.175910
0.198420
0.392847
0.078525
0.099358
1 .080745
0.573792
0.404424
0.241062
0.189776
0.934152
0.122142
0.317291
0.121371
0.116466
0.259072
0.147500
0.304516
0,121056

% Within
Radius

100.00
64.50
100.00
57.14
100.00
100.00
100.00
100.00
100.00
68.82
100.00
100.00
100.00
100.00
100.00
100.00
100.00
66.48
5.35

100.00
62.66
86.00
'54.56

8.21
96.47
28.84
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
97.87
89.28
96.36
100.00
100.00
100.00
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Captain's Cove Condominiums
Sarvies Pt Rd, Glen Cove, Nassau Cty, NY
4 )09

53 North Hempstead
North Hempstead

i5 North Hempstead
j6 North Hempstead
57 North Hempstead
"58 Glen Cove
>9 Glen Cove
60 Oyster Bay
61 Glen Cove
52 Glen Cove
53 Glen Cove
64 Glen Cove
65 Glen Cove
56 Glen Cove
'57 Glen Cove
68 Glen Cove
59 Glen Cove
70 Glen Cove
/1 Glen Cove
72 Glen Cove
73 Oyster Bay
'4 Oyster Bay
75 Oyster Bay
76 Oyster Bay
'7 Oyster Bay
78 Oyster Bay
79 Oyster Bay
SO Oyster Bay
31 Oyster Bay
32 Oyster Bay
83 Oyster Bay
34 Glen Cove

r- / 3
36059 3011024
36059 3021011
36059 3021012
36059 3021013
36059 3021014
36059 5171012
36059 5171013
36059 5178023
36059 5171015
36059 5171016
36059 5171021
36059 5171022
36059 5173011
36059 5173012
36059 5173013
36059 5173014
36059 5173024
36059 5173025
36059 5173026
36059 5173027
36059 5177011
36059 5177012
36059 5177013
36059 5177041
36059 5177051
36059 5177052
36059 5178011
36059 5178012
36059 5178013
36059 5178021
36059 5178022
36059 5171014

0.125372
0.178571
0.417578
0.304855
0.492767
0.121328
0.218633
0.117574
0.063724
0.097953
0.294210
0.302504
0.173936
0.330795
0.392756
0.032285
0.603468
0.136867
0.076148
0.087723
5.183296
2.934826
6.096198
0.533354
3.340157
2.222283
3.543439
2.135243
4.054915
0.521086
0.273607
0.752541

0.125372
0.178571
0.353409
0.256152
0.214381
0.121328
0.218633
0.117574
0.063724
0.097953
0.294210
0.302504
0.173936
0.330795
0.392756
0.032285
0.603468
0.136867
0.076148
0.087723
2.052984
2.825240
0.068167
0.314214
0.11 0862
0.603282
2.762474
0.198913
2.355000
0.309013
0.273607
0.752541

100.00
100.00
84.63
84.02
43.51
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
39.61
96.27
1.12

58.91
3.32

27.15
77.96
9.32
58.08
59.30
100.00
100.00

Totals: 60.477909 38.072033

For Radius of 3 Mi., Circle Area = 28.274334

^o. City

1 North Hempstead
2 North Hempstead
3 North Hempstead
5 North Hempstead
6 North Hempstead
7 North Hempstead

11 North Hempstead
12 North Hempstead
1 3 North Hempstead
14 North Hempstead
15 North Hempstead
16 North Hempstead
<7 North Hempstead
25 North Hempstead
27 Glen Cove
18 Glen Cove

' 29 Glen Cove
30 Glen Cove

Block
Group ID

36059 30101
36059 30102
36059 30103
36059 30121
36059 30122
36059 30123
36059 30131
36059 30132
36059 30133
36059 30134
36059 30135
36059 30141
36059 30142
36059 30201
36059 51701
36059 51702
36059 51703
36059 51721

Total
Area

1.255878
1.161290
1.806815
0.169091
0.169357
0.106238
0.212240
0.095181
0.085484
0.219232
0.044090
0.122411
0.900360
1.770507
1.667853
0.861231
0.494123
0.203473

Partial
Area

1.250172
0.525136
1.409483
0.114367
0.008777
0.000202
0.212240
0.095181
0.085484
0.067809
0.040514
0.122411
0.504816
0.895688
1.606250
0.861231
0.494123
0.203473

% Within
Radius

99.55
45.22
78.01
67.64
5.18
0.19

100.00
100.00
100.00
30.93
91.89
100.00
56.07
50.59
96.31
100.00
100.00
100.00

(8)
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Captain's Cove Condominiums
3?'-vies Pt Rd, Glen Cove, Nassau Cty, NY
4( 09

10 Glen Cove
*s*\ Glen Cove
2 Glen Cove
j3 Glen Cove
34 Glen Cove
5 Oyster Bay
6 Oyster Bay
37 Oyster Bay
38 Oyster Bay
9 Oyster Bay
0 Oyster Bay
42 Oyster Bay
*3 Oyster Bay
.4 Oyster Bay
.5 Oyster Bay
46 Oyster Bay
"8 Glen Cove
9 Glen Cove

t>1 Glen Cove
62 Glen Cove
3 Glen Cove
4 Glen Cove
65 Glen Cove
*6 Glen Cove
7 Glen Cove
8̂ Glen Cove
69 Glen Cove
"0 Glen Cove
1 Glen Cove

,i2 Glen Cove
73 Oyster Bay
4 Glen Cove
= =s:s = s = = = =: = =

Totals:

3 a.

36059 51721
36059 51722
36059 51723
36059 51724
36059 51725
36059 51741
36059 51742
36059 51743
36059 51744
36059 51745
36059 51751
36059 51753
36059 51761
36059 51762
36059 51763
36059 51764
36059 5171012
36059 5171013
36059 5171015
36059 5171016
36059 5171021
36059 5171022
36059 5173011
36059 5173012
36059 5173013
36059 5173014
36059 5173024
36059 5173025
36059 5173026
36059 5173027
36059 5177011
36059 5171014

0.203473
0.318097
0.231981
0.107769
0.175910
0.198420
0.392847
0.078525
0.099358
1.080745
0.573792
0.241062
0.189776
0.934152
0.122142
0.317291
0.121328
0.218633
0.063724
0.097953
0.294210
0.302504
0.173936
0.330795
0.392756
0.032285
0.603468
0.136867
0.076148
0.087723
5.183296
0.752541

0.203473
0.318097
0.231981
0.107769
0.175910
0.198420
0.392847
0.078525
0.099358
1.080745
0.535055
0.127992
0.031234
0.682000
0.064998
0.317291
0.121328
0.218633
0.063724
0.097953
0.107199
0.284743
0.159767
0.255144
0.215314
0.032285
0.192109
0.038301
0.076148
0.087723
0.105962
0.752541

100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
93.25
53.10
16.46
73.01
53.21
100.00
100.00
100.00
100.00
100.00
36.44
94.13
91.85
77.13
54.82
100.00
31.83
27.98
100.00
100.00
- 2.04
100.00

24.051565 10.456550

For Radius of 1 Mi., Circle Area = 3.141593

No. City

7 Glen Cove
9 Glen Cove
30 Glen Cove
31 Glen Cove
2 Glen Cove

_3 Glen Cove
34 Glen Cove
"*5 Oyster Bay
•6 Oyster Bay
j7 Oyster Bay
38 Oyster Bay
;9 Oyster Bay
6 Oyster Bay
58 Glen Cove
59 Glen Cove
i1 Glen Cove

•^ j2 Glen Cove
67 Glen Cove

Block
Group ID

36059 51701
36059 51703
36059 51721
36059 51722
36059 51723
36059 51724
36059 51725
36059 51741
36059 51742
36059 51743
36059 51744
36059 51745
36059 51764
36059 5171012
36059 5171013
36059 5171015
36059 5171016
36059 5173013

Total
Area

1.667853
0.494123
0.203473
0.318097
0.231981
0.107769
0.175910
0.198420
0.392847
0.078525
0.099358
1.080745
0.317291
0.121328
0.218633
0.063724
0.097953
0.392756

Partial
Area

0.146204
0.147073
0.146985
0.085615
0.147678
0.107769
0.175910
0.181321
0.088892
0.078525
0.099358
0.623577
0.007390
0.021027
0.218633
0.063724
0.090875
0.008450

% Within
Radius

8.77
29.76
72.24
26.91
63.66
100.00
100.00
91.38
22.63
100.00
100.00
57.70
2.33
17.33
100.00
100.00
92.77
2.15

(10)
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Captain's Cove Condominiums '
Garvies Pt Rd, Glen Cove, Nassau Cty, NY . . £ ( \
A D09 '* a

^^^==========5======= Site Data =================

Population: 80475.06
Households: 29529.88

Drilled Wells: 4.57
Dug Wells: 80.81

Other Water Sources: 37.49

= =========== partial (RING) data =======«=««««

—— Within Ring: 4 Mile(s) and 3 Mile(s) ———

Population: 27798.25
Households: 9975.83

Drilled Wells: 4.09
Dug Wells: 34.28

Other Wells: 6.00

* Population On Private Wells: 106.93

—— Within Ring: 3 Mile(s) and 2 Mile(s) ——

Population: 22444.37
Households: 8205.14

Drilled Wells: 0.48
Dug Wells: 30.60

Other Wells: 16.49

* Population On Private Wells: 85.00

within Ring: 2 Mile(s) and 1 Mile(s) ——

Population: 18633.53
Households: 6851.65

Drilled Wells: 0.00
Dug wells: 2.93

Other Wells: 6.00

* Population On Private Wells: 7.96

—— Within Ring: 1 Mile(s) and .5 Mile(s) ———

Population: 9102.36
Households: 3535.47

Drilled Wells: 0.00
Dug Wells: 5.12

Other Wells: 6.41

-* Population On Private Wells: 13.19

(12)
103137



Captain's Cove Condominiums
Garvies Pt Rd, Glen Cove, Nassau Cty, NY
i. 009

Within Ring: .5 Mile(s) and .25 Mile(s)

Population: 1968.34
Households: 776.12

Drilled Wells: 0.00
Dug Wells: 7.88

Other Wells: 2.59

Population On Private Wells: 19.98

—— Within Ring: .25 Mile(s) and 0 Mile(s)

Population: 528.21
Househo Ids : 185,67

Drilled Wells: 0.00
Dug Wells: 0.00

Other Wells: 0.00

* Population On Private Wells: 0.00

(13)
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EPA REGION II
SCANNING TRACKING SHEET

DOC ID # 36762

DOC TITLE/SUBJECT:
4 MILE RADIUS MAP AND 15 MILE WETLANDS
MAP
WETLANDS LEGEND

THIS DOCUMENT IS OVERSIZED AND CAN BE
LOCATED IN THE ADMINISTRATIVE RECORD FILE
AT THE

SUPERFUND RECORDS CENTER
290 BROADWAY, 18™ FLOOR
NEW YORK, NY 10007



ERA REGION II
SCANNING TRACKING SHEET

DOC ID #36762

DOC TITLE/SUBJECT:
NATIONAL WETLANDS INVENTORY -
FLUSHING, NEW YORK
WETLANDS LEGEND

THIS DOCUMENT IS OVERSIZED AND CAN BE
LOCATED IN THE ADMINISTRATIVE RECORD FILE
AT THE

SUPERFUND RECORDS CENTER
290 BROADWAY, 18™ FLOOR
NEW YORK, NY 10007



EPA REGION II
SCANNING TRACKING SHEET

DOC ID # 36762

DOC TITLE/SUBJECT:
NATIONAL WETLANDS INVENTORY -
LLOYD HARBOR, NY, CONN
WETLANDS LEGEND

THIS DOCUMENT IS OVERSIZED AND CAN BE
LOCATED IN THE ADMINISTRATIVE RECORD FILE
AT THE

SUPERFUND RECORDS CENTER
290 BROADWAY, 18™ FLOOR
NEW YORK, NY 10007
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NATIONAL FLOOD INSURANCE PROGRAM

FIRM
FLOOD INSURANCE RATE MAP

TOWN OF

NORTH
HEMPSTEAD,
NEW YORK
NASSAU COUNTY

MAP IND|X
PANELS PRINJEV5, €v7, 8, 9.

COMMUNITY-PANEL NUMBERS
360482 0001-0016

MAP REVISED:
MAY 16, 1983

Federal Emergency Management Agency
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360482 0003C* 360482 0002C

Village of Sands Point
AREA NOT INCLUDED

Village of
Port Washington North
AREA NOT INCLUDED

Village of
Baxter Estates
EA NOT INCLUDE

Village of
Manor Haven

AREA NOT
IN

0482 0006C
PORT

WASHINGTON
BLVO60482 0005C

Village of
Roslyn HarborVillage-of

Plandome
Manor AREA NOT INCLUDED

AREA NOT
INCLUDED Village of Flower Hill

AREA NOT INCLUDEDVillage of
Plandome

AREA NOT

360482 0009 C
Village of East Hill*

60482 0008 C
Village of Munsey Park

AREA NOT
INCLUDED

360482 0010 CVillage of
Kensington
AREA NOT.
INCLUDED

AREA NOT INCLUDEDVillage
I of

Roslyn
Estates
AREA NOTVillage

of
Tnomastori

AREA NOT
INCLUDED

Village of Old Westbury
AREA NOT INCLUDED

Village of North Hills
AREA NOT INCLUDEDllage of Lake Success

AREA NOT INCLUDED

360482 0013 C »« 360482 0014 C
*»360482 Village of

East
AMANOT

Village of
Winiston Park

AMANOT

Village of Westbury
AREA NOT INCLUDED

Village of Mineola
AREA NOT MCLUDED

Village of
Floral Park
AMANOT
INCLUDED

360482 0016 CVillage of New Hyde Park
—— AREA NOT INCLUDED

COMMUNITY-PANEL NUMBER

•* 360482 0015

THIS AREA OF THE COMMUNITY IS SHOWN
AS INSET A ON PANEL 360482 0016 C

•PANEL NOT PRINTED: AREA NOT INCLUDED
"PANEL NOT PRINTED: AREA IN ZONE C
"•PANEL NOT PRINTED; OPEN WATER AREA

T
-̂»

^
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NATIONAL FLOOD INSURANCE PROGRAM

FIRM
FLOOD INSURANCE RATE MAP

TOWN OF
NORTH
HEMPSTEAD,
NEW YORK
NASSAU COUNTY

PANEL 6 OF 16
(SEE MAP INDEX FOR PANELS NOT PRINTED)

COMMUNITY-PANEL NUMBER
360482 0006 C

MAP REVISED:
MAY 16,1983

Federal Emergency Management Agency

103146



KEY TO MAP
500-Year Flood Boundary

100-Year Flood Boundary
*##•;

100-Year Flood Boundary

500-Year Flood Boundary ———

Base Flood Elevation Line
With Elevation In Feet"

Base Flood Elevation in Feet
Where Uniform Within Zone"

Elevation Reference Mark

Zone D Boundary ————————

River Mile

ZONEB

-5/J-

IEL987I

RM7X

• M1.5

•Referenced to the National Geodetic Vertical Datum of 1929

"•EXPLANATION OF ZONE DESIGNATIONS

ZONE

A

AO

AH

A1-A30

A99

C
D
V

V1-V30

EXPLANATION

Areas of 100-year flood; base flood elevations and
flood hazard factors not determined.
Areas of 100-year shallow flooding where depths
are between one (1) and three (3) feet; average depths
of inundation are shown, but no flood hazard factors
are determined.
Areas of 100-year shallow flooding where depths
are between one (1) and three (3) feet; base flood
elevations are shown, but no flood hazard factors
are determined.
Areas of 100-year flood; base flood elevations and
flood hazard factors determined.
Areas of 100-year flood to be protected by flood
protection system under construction; base flood
elevations and flood hazard factors not determined.
Areas between limits of the 100-year flood and 500-
year flood; or certain areas subject to 100-year flood-
ing with average depths less than one (1) foot or where
the contributing drainage area is less th« one square
mile; or areas protected by levees from the base flood.
(Medium shading)
Areas of minimal flooding. (No shading)
Areas of undetermined, but possible, flood hazards.
Areas of 100-year coastal flood with velocity (wave
action); base flood elevations and flood hazard factors
not determined.
Areas of 100-year coastal flood with velocity (wave
action); base flood elevations and flood hazard factors
determined.

NOTES TO USER

Certain arejs not in the special flood hazard areas (zones A and V)
may be proiected by flood control structures.
This map is for flood insurance purposes only; it does not neces-
sarily show all areas subject to flooding in the community or
all planimetric features outside special flood hazard areas.

For adjoining map panels, see separately printed Index To. Map
Panels.

Coastal baM flood elevations thown on this map include the effects of wave
action.

INITIAL IDENTIFICATION:
JUNE 28. 1974

FLOOD HAZARD BOUNDARY MAP REVISIONS:
MAY 28. 1976

FLOOD INSURANCE RATE MAP EFFECTIVE:
APRIL IS. 1977

FLOOD INSURANCE RATE MAP REVISIONS:
MAY 16.1B83:toaddnewSpeciainoodHatardArM*.toreduce Special

Flood Hazard Area, to change Zone Designation*, to change Base Flood Elevat-
ions, to changa Zone Boundary Line Designations, to add Street Names, to add
Streets.

O
to

To determine if flood insurance is available in this community,
contact your insurance agent, or call the National Flood Insurance
Program, at (800) 638-6620.

500
APPROXIMATE SCALE
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D'AMATO.FORCHELLI.SCHWARTZ 6 MINEO
COUNSELORS AT UW

370 OLD COUNTRY ROAD
P.O. BOX 31

MINEOLA.NEW YORK IISOI-0031

"^5*t_». (516) 24S-I7OO
ARMAND f. D'AMATO JAMES V. PARES
JEFFREY D. FORCHELU ANTHONY A.CAPETOLA
DONALD JAY SCHVARTZ OF COUMUL
PETER R. MINEO May 1Q , 1983

THOMAS J. DUNCAN
LAWRENCE R. MILES
STEPHEN CUARNERI

The Citv of Glen Cove Planning Board
City Hall
Glen Cove, New York 11542

RE: Environmental Impact Statement for
Captain's Cove Condominium Development
Garvies Point, Glen Cove____________

Dear Members of the Board:

I have been requested to write this letter in response to
Items "12" and "13" set forth in the letter of the Nassau County
Department of Health dated September 7, 1982.

Item "12" sets forth the Nassau County Department of Health
jurisdiction IF THE CONDOMINIUM BE CONSIDERED A REALTY SUBDIVISION
UNDER THE PUBLIC HEALTH LAW.. it is my opinion that the proposed
condominium is not a realty subdivision under the Public Health
Law because the property is not being subdivided into five or more
parcels for sale as residential lots or building plots.

The Nassau County Department of Health Manual entitled "Sew-
age Disposal and Other Environmental Factors" apparently agrees
with my interpretation. Annexed hereto is a copy of "SECTION 2 -
JURISDICTION". The underlined portion confirms that condominiums
are realty subdivision* if (1) there are five or more lots or
(2) if an amount of real property is individually owned by the
homeowner along with his unit. This is not the case in the
Garvies Point project and, accordingly, there is no jurisdiction.
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2. W e t l a n d s

A s m e n t i o n e d e a r l e i r t h r o u g h v a r i o u s m e e t i n g s w i t h

N . Y . S . D . E . C . , t h e projec t h a s been m o d i f i e d t o e l i m i n a t e

M . Y . S . D . E . C . ob jec t ions and al l par t ies are now "in general

agreement" to the revised plans.

3. Flood Plains

The N a t i o n a l Flood Insurance Program has revised their Flood

Insurance Rate Hap e f f ec t ive Apri l 4 , 1983. the r e v i s i o n

now p l a c e s the p r o j e c t s i te in a A-7 zone and requires a

lowest f l o o r bui ld ing e l e v a t i o n of 14 ' -0" abo.ve the 1 9 2 9

N a t i o n a l Geodet ic Vertical Datum. The lowest f loor building

elevat ion for this project is 14*-0" or higher and c o n f o r m s

to the Federal Emergency Management Agency requirements

4. Sewer Capaci ty

A s m e n t i o n e d u n d e r S e c t i o n I I I c . , t h e deve lopers will
i

i n c o r p o r a t e t h e r e c o m m e n d a t i o n s o f t h e C i t y a n d t h e i r

consu l t an t s , Sidney Bowne and Sons.

5. T r a f f i c

See Traffic Study by Norman Gerber Associates.
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RECORD OF TELEPHONE CONVERSATION

DATE.

TO. C J r r-«/71*,->j L o o ^ V
' NAME/RLE NO

FROM

CLIENT/PROJECT

SUBJECT_ oT £/P.. <^6^f

CHARGE: DEPT. NO. CLIENT SYMBOL OFSNO.
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'

/ ? — ( .
w.-H.e «ow 1*1

7

,7,

QQ.
BY

MWE TITlf O€PT.NO.
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1 1046/2-91

RECORD OF TELEPHONE CONVERSATION

TO.

FROM

CUENT/PROJECT

SUBJECT.

CHARGE: DEPT. NO.

DATE

; X^.^ g;/
NAM&FUENO

CLIENT SYMBOL OFSNO.

£3*
1^3

DISCUSSION WITH #/v< e
K S4/e

* i~.Ul'h

H//^^t r^,
/i*/* eo/*<L A-W
/^?//0 -^?v^ t)

™ ^^ '
,

^^ ^ '

CC: NAME TTOE 06PT.NO
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LB 6 ENVIRONMENTAL CONSERVATION CHAPTER X DIVISION OF WATER RESOURCES § 701.13

.ii-,. * solids, settleable solids, oil, sludge depos-
colored or other wastes or heated liquids at-

- other wastes.

is sal of sewage. Industrial wastes or other

phorus and nitrogen in amounts that will result
it ill impair the waters for their best usages,
ri I Note
new riled: April 28.1972; Feb. 23.1974: renum.
»w Hied Aug. 2. 1991 eff. 30 day* after filing.

ir :e waters, (a) The best usages of Class
fur drinking, culinary or food processing pur-
-ecreation: and fishing. The waters shall be

DSC international boundary waters that. If
\_/coagulation, sedimentation, filtration and

leressary, to reduce naturally present Impur-
V -intent of Health drinking water standards
.ii ctory for drinking water purposes,
-ical Note
~2: Feb. 25. 1974: »md. (lied Sept 20. 1974;
i» t. new (Ued Aug. 2.1991 eft. SO day* after

701.7 Class B fresh surface waters. The best usages of Class B waters are pri-
mary and secondary contact recreation and fishing. These waters shall be suitable for
fish propagation and survival.

Historical Note
Sec. filed July 1. IMS: repealed, new filed Aug.

X. 1991 efl. SO days after filing.

701.8 Class C fresh surface waters. The best usage of Class C waters is flshinf.
These waters shall be suitable for fish propagation and survival. The water quality shall
be suitable for primary and secondary contact recreation, although other factors may
limit the use for thtte purposes.

Historical Note
Sec. filed July 3. 1989: repealed, new filed Aug.

2. 1991 efl. 30 days after filing.

701.9 Oas* D fresh surface waters. The best usage of Class D waters is fishing.
Due to such natural conditions as Intermittency of flow, water conditions not conducive
to propagation of game fishery, or stream bed conditions, the waters will not support
fish propagation. These waters shall be suitable for fish survival. The water quality
snail be tultaMt Cor primary and secondary contact recreation, although other factors
may limit the use for these purposes.

Historical Note
Sec. filed July 3. IMS; repealed, new filed Aug.

2. 1991 eft. 30 days after filing.

SALINE SURFACE WATERS

i. (a) The best usages of Class AA waters
g, ulinary or food processing purposes; pri-
a fishing. The waters shall be suitable for

j those waters that. If subjected to approved
at ent if necessary to remove naturally pres-
•k ate Department of Health drinking water
iaie and satisfactory for drinking water pur-

It Note
• I i Feb. 28.1974: »md. died Sept. 20.1974:
•_. ~ new filed Aug. 2.1991 eft. SO day* after

( The best usages of Class A waters are:
I/ y or food processing purposes; primary
shlng. The waters shall be suitable for fish

11 .se waters that. If subjected to approved
auon. filtration and disinfection, with addl-
turally present impurities, meet or will meet

Ing water standards and are or will be
vater purposes.

lew Note
; repealed, new filed Aug.
r filing.

701.10 das* 8A saline surface waters. The best usages of Class SA waters are
shellfishlng for market purposes, primary and secondary contact recreation and fishing.
These waters shall be suitable for fish propagation and survival.

Historical Note
Sec. filed July «, IMS; repealed, new filed Aug.

2. 1991 etf. 30 days after filing.

• 701.11 Oas* SB saline surface waters. The best usages of Class SB waters are
primary and secondary contact recreation and fishing. These waters shall be suitable
for fish propagation and survival.

Historical Note
See. Wed July 3, 198S; repeated, new filed Aug.

2. 1991 eft. SO days after fulng.

701.12 Ctaa* SC saline surface waters. The best usage of Class SC waters Is fish-
ing. These waters shall be suitable for fish propagation and survival. The water quality
shall be suitable Cor primary and secondary contact recreation, although other factors
may limit the use for these purposes.

Historical Note '
Sec. filed July S. 1989; repealed, new filed Aug.

2. 1991 elf . 90 day* after filing.

701.13 das* I saline surface waters. The best usages of Class I waters are sec-
ondary contact recreation and fishing. These waters shall be suitable for fish propaga-
tion and survival.

Historical Note
Sec. filed July 3. 1963: repealed, new filed Aug.

2. 1991 erf. 30 day* after filing.

399 CN 8-31-91
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NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION
Wildlife Resources Center
700 Troy-Schenectady Road (518) 783-3932
Latham, NY 12110-2400

Langdon Marsh
Acting Commissioner

October 7, 1994

Anne C. Roche
Ebasco
One Oxford Valley, Suite 200
2300 Lincoln Highway East
Langhome, PA 19047-1829

Dear Ms. Roche:

We have' reviewed the New York Heritage Program files with respect to your
recent request for biological information concerning Captain's Cove Condominium
in Glen Cove, New York State, site as indicated on your enclosed map, 4 mile
radius of site and 15 miles downstream of site, located in New York State.

Enclosed is a computer printout covering the area you requested to
be reviewed by our staff. The information contained in this report is
considered sensitive and may not be released to the public without
permission from the New York Natural Heritage Program.

Our files are continually growing as new habitats and occurrences of rare
species and communities are discovered. In most cases, site-specific or
comprehensive surveys for plant and animal occurrences have not been conducted.
For these reasons, we can only provide data which have been assembled from our
files. We cannot provide a definitive statement on the presence or absence of
species, habitats or natural communities. This information should not be
substituted for on-site surveys that may be required for environmental
assessment.

This response applies only to known occurrences of rare animals, plants and
natural communities and/or significant wildlife habitats. You should contact our
regional office, Division of Regulatory Affairs, at the address enclosed for
information regarding any regulated areas or permits that may be required (e.g.,
regulated wetlands) under State Law.

If this proposed project is still active one year from now we recommend
that you contact us again so that we can update this response.

Sincerely,
Information Services
New York Natural Heritage Program

Encs.
cc: Reg. 1, Wildlife Mgr.

Reg. 1, Fisheries Mgr.
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(This report contains sensitive information which should be treated in a sensitive tanner. Refer to the Users Guide for explanation of cqdes and ranks.)

COUNTY AND USGS 7 1/2' PREC- SIZE
TOWN NAME TOPOGRAPHIC MAP LAT. LONG. ISION (acres) SCIENTIFIC NAME COMMON NAME

ELEMENT LAST EO NYS FED. GLOBAL STATE
TYPE SEEN RANK STATUS STATUS RANK RANK OFFICE USE

BRONX

CITY OF NEW FLUSHING
YORK

405224 0734701 S 5 MARINE ROCKY
INTERTIDAL

MARINE ROCKY COMMUNITY 1990 BC U
INTERTIDAL

G5 S1S2 4007377 24

CITY OF NEW FLUSHING
YORK

CITY OF NEW FLUSHING
YORK

405216 0734703 S

405150 0734740 S

0 AMPHIPOEA EREPTA A NOCTUID MOTH INVERTEBRATE 1989 E U
RYENSIS

0 TYTO ALBA COMMON BARN-OWL VERTEBRATE 1987 E P SC

GUT10 SI 4007377 12

G5 S3 4007377 13

CITY OF NEW FLUSHING
YORK

CITY OF NEW FLUSHING
YORK

405204 0734919 S

405030 0734702 M

0 TYTO ALBA COMMON BARN-OWL VERTEBRATE 1987 E P SC

0 DIGITARIA FILIFORMIS SLENDER CRABGRASS PLANT 1918 H R

G5 S3 4007377 14

65 S1S2 4007377 5

CITY OF NEW FLUSHING
YORK

405137 0734827 S 1 DIOSPYROS VIRGINIANA PERSIMMON PLANT 1986 D R 65 S2 4007377 22

CITY OF NEW MOUNT VERNON 405238 0734730 S
YORK

1 ASCLEPIAS
PURPURASCENS

PURPLE MILKWEED PLANT 1987 BC T G4G5 S3 4007387 B

* NASSAU

CITY OF GLEN BAYV1LLE 405307 0733708 M
COVE MAMARONECK
OYSTER BAY HICKSVILLE

SEA CLIFF

0 CAREX STYLOFLEXA BENT SEDGE PLANT 1928 H U G4G5 S1 4007385 3

CITY OF GLEN MAMARONECK 405304 0733817 M
COVE BAYVILLE

SEA CLIFF

0 ASCLEPIAS RUBRA RED MILKWEED PLANT H U G4G5 SX 4007386 10
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r«\ (This report contains sensitive information which should be treated in a sensitive manner. Refer to the Users Guide for explanation of codes and ranks.)

COUNTY AND USGS 7 1/2' PREC- SIZE
TOWN NAME TOPOGRAPHIC NAP LAT. LONG. ISION (acres) SCIENTIFIC NAME COMMON NAME

ELEMENT LAST EO NYS . FED. GLOBAL STATE
TYPE SEEN RANK STATUS STATUS RANK RANK OFFICE USE

CITY OF GLEN
COVE

CITY OF GLEN
COVE

HEMPSTEAD

NORTH
HEMPSTEAD

NORTH
HEMPSTEAD

NORTH
HEMPSTEAD

NORTH
HEMPSTEAD

NORTH
HEMPSTEAD

NORTH
HEMPSTEAD

OYSTER BAY

SEA CLIFF 405142 0733743 M
HICKSVILLE
MAMARONECK
BAYVILLE

SEA CLIFF 405217 0733758 M
HICKSVILLE
MAMARONECK
BAYVILLE

SEA CLIFF 404959 0734341 S

SEA CLIFF 404802 0733913 N

SEA CLIFF 404931 0734148 M

SEA CLIFF 404929 0734200 M

SEA CLIFF 404948 0734151 N

SEA CLIFF 404927 0734218 M

SEA CLIFF 405125 0734332 M

BAYVILLE 405323 0733403 S

0 ARISTOLOCHIA VIRGINIA PLANT 1879 H U
SERPENTARIA SNAKEROOT

0 ASCLEPIAS VARIEGATA WHITE MILKWEED PLANT H T

0 STERNA ANTILLARUM LEAST TERN VERTEBRATE 1988 D E

0 MUSTACHE NEPETOIDES YELLOW PLANT 1928 H U
GIANT-HYSSOP

0 AGASTACHE NEPETOIDES YELLOW PLANT 1902 H U
GIANT-HYSSOP

0 LACTUCA FLORIDANA FALSE LETTUCE PLANT 1924 H U

0 LESPEDEZA STUEVEI VELVETY LESPEDEZA PLANT 1915 H R

0 POLYGONUM GLAUCUN SEABEACH KNOTWEED PLANT 1885 X U

6 SOL I DAGO ERECTA SLENDER GOLDENRX PLANT H U

0 PANDION HAL1AETUS OSPREY VERTEBRATE 1988 E T

G5 SH 4007376 1

G5 SI 4007376 3

G4 S3 4007376 13

65 S2S3 4007376 10

G5 S2S3 4007376 11

G5 SH 4007376 6

G4? S2S3 4007376 4

G3 S3 4007376 12

G5 SH 4007376 14

G5 S4 4007385 10
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(This report contains sensitive information which should be treated In a sensitive manner. Refer to the Users Guide for explanation of cddes and ranks.)

COUNTY AND
TOWN NAME

OYSTER BAY

OYSTER BAY

OYSTER BAY

OYSTER BAY

OYSTER BAY

OYSTER BAY

OYSTER BAY

OYSTER BAY

OYSTER BAY

OYSTER BAY

OYSTER BAY

OYSTER BAY

USGS 71/2'
TOPOGRAPHIC MAP

BAYVILLE

BAYVILLE

BAYVILLE
HICKSVILLE

BAYVILLE

BAYVILLE

BAYVILLE

BAYVILLE

HICKSVILLE
SEA CLIFF

HICKSVILLE

SEA CLIFF

SEA CLIFF

SEA CLIFF
HICKSVILLE

LAT.

405318

405311

405234

405244

405306

405253

405431

405052

404854

405013

405013

405026

LONG.

0733302

0733307

0733357

0733354

0733313

0733355

073U32

0733710

0733550

0733837

0733837

0733733

PREC-
ISION

M

M

M

S

M

S

N

M

S

M

M '

M

SIZE
(acres)

0

0

0

1

0

1

0

0

1

0

p
0

SCIENTIFIC NAME

AGASTACHE NEPETOIDES

ASCLEPIAS VARIEGATA

CAREX STYLOFLEXA

EUONYMUS AMERICANA

LACTUCA HIRSUTA

MAGNOLIA VIRGINIANA

SPOROBOLUS
CLANDESTINE

AGRIMONIA ROSTELLATA

CYPERUS ODORATUS

ARISTOLOCHIA
SERPENTARIA

SOLIDAGO ERECTA

TRIOSTEUM
ANGUST I FOLIUM

COMMON NAME

YELLOW
GIANT-HYSSOP

WHITE MILKWEED

BENT SEDGE

AMERICAN
STRAWBERRY-BUSH

DOWNY LETTUCE

SWEET-BAY

ROUGH RUSH-GRASS

WOODLAND AGRIMONY

RUSTY FLATSEDGE

VIRGINIA
SNAKEROOT

SLENDER GOLDENROO

FEVERWORT

ELEMENT
TYPE

PLANT

PLANT

PLANT

PLANT

PLANT

PLANT

PLANT

PLANT

PLANT

PLANT

PLANT

PLANT

LAST
SEEN

1919

1928

1930

1992

1992

1925

1928

1987

1915

1938

1929

EO
RANK

H

H

H

D

F

C

N

H

C

H

H

H

NY
SI

U

T

U

T

U

U

U

R

U

U

U

U

G5 S2S3 4007385 9

G5 SI 4007365 1

G4G5 SI 4007385 12

G5 SI 4007385 11

G4? S1S2 4007385 2

G5 81 4007385 4

65 81 4007385 5

G5 S2S3 4007375 8

G5 S2S3 4007375 2

G5 SH 4007376 2

G5 SH 4007376 2

G5 SX 4007376 15

QUEENS
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COUNTY AND USGS 7 1/2' PREC- SIZE
TOWN NAME TOPOGRAPHIC MAP LAT. LONG. ISION (acres) SCIENTIFIC NAME COMMON NAME

ELEMENT LAST EO NYS FED. GLOBAL STATE
TYPE SEEN RANK STATUS STATUS RANK RANK OFFICE USE

CITY OF NEW
YORK

FLUSHING 404747 0734738 S 1 FALCO PEREGRINUS PEREGRINE FALCON VERTEBRATE 1991 E E E/SA G3 S2 4007377 4

CITY OF NEW
YORK

FLUSHING 404602 0734637 M 0 CAREX TYPHINA CAT-TAIL SEDGE PLANT 1921 H R G5 S1S2 4007377 18

* UESTCHESTER

CITY OF NEU
ROCHELLE

CITY OF NEU
ROCHELLE

CITY OF NEU
ROCHELLE

MOUNT VERNON 405342 0734611 S

MOUNT VERNON 405314 0734607 S

MOUNT VERNON 405314 0734525 S

1 MARINE ROCKY
INTERTIDAL

12 MARINE ROCKY
INTERTIDAL

9 MARINE ROCKY
INTERTIDAL

MARINE ROCKY
INTERTIDAL

MARINE ROCKY
INTERTIDAL

MARINE ROCKY
INTERTIDAL

COMMUNITY 1990 BC U

COMMUNITY 1991 B U

COMMUNITY 1991 AB U

G5 S1S2 4007387 20

G5 S1S2 4007387 25

G5 S1S2 4007387 13

CITY OF NEU
ROCHELLE

MOUNT VERNON 405314 0734525 S 6 CASMERODIUS ALBUS GREAT EGRET VERTEBRATE 1987 E P G5 S2 4007387 13

CITY OF NEU
ROCHELLE

MOUNT VERNON 405314 0734525 S 6 EGRETTA THULA SNOWY EGRET VERTEBRATE 1987 E P G5 S2S3 4007387 13

CITY OF NEU
ROCHELLE

CITY OF NEU
ROCHELLE

MOUNT VERNON 405314 0734525 S

MOUNT VERNON 405348 0734619 M

6 PHALACROCORAX AURITUS DOUBLE-CRESTED VERTEBRATE 1987 E P
CORMORANT

0 CIRSIUM ALTISSIMUM iML THISTLE PLANT 1876 H U

G5 52 4007387 13

G5 SX 4007387 2

CITY OF NEU
ROCHELLE

MOUNT VERNON 405314 0734525 S 6 GULL NESTING COLONY LULL NESTING OTHER
COLONY

1987 E U 4007387 13
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(This report contains sensitive Information which should be treated in a sensitive manner. Refer to the Users Guide for explanation of codes and ranks.)

COUNTY AND USGS 7 1/2' PREC- SIZE ELEMENT LAST EO NYS FED. GLOBAL STATE
TOWN NAME TOPOGRAPHIC MAP LAT. LONG. ISION (acres) SCIENTIFIC NAME COMMON NAME TYPE SEEN RANK STATUS STATUS RANK RANK OFFICE USE

CITY OF RYE MAMARONECK 405831 0733931 S

CITY OF RYE MAMARONECK 405748 0734038 M

MAMARONECK MAMARONECK 405707 0734307 M

3 MARINE ROCKY
INTERTIDAL

MARINE ROCKY
INTERTIDAL

COMMUNITY 1990 B U

MAMARONECK
CITY OF NEW
ROCHELLE

MAMARONECK
CITY OF NEW
ROCHELLE

5 MAMARONECK
CITY OF NEW
ROCHELLE

RYE

RYE

RYE

RYE

MOUNT VERNON 405447 0734521 M

MOUNT VERNON 405450 0734527 S

MOUNT VERNON 405447 0734544 M

MAMARONECK 405705 0734150 S

MAMARONECK 405644 0734217 M

MAMARONECK 405703 0734203 M

MAMARONECK 405652 0734210 S

0 AMARANTHUS PUMILUS SEABEACH AMARANTH PLANT

0 CYPERUS FLAVESCENS CYPERUS PLANT
VAR FLAVESCENS

0 GAVIA IMMER COMMON LOON VERTEBRATE

X U LT

1936 H U

E P SC

65 ANADROMOUS FISH ANAOROMOUS FISH OTHER 1986 E U
CONCENTRATION AREA CONCENTRATION

AREA

0 WATERFOWL WATERFOWL OTHER
CONCENTRATION AREA CONCENTRATION

AREA

E U

20 AMMODRAMUS MARITIMUS SEASIDE SPARROW VERTEBRATE 1989 E P

0 NYCTANASSA VIOLACEA YELLOW-CROWNED VERTEBRATE 1985 F P
NIGHT-HERON

0 RAPTOR CONCENTRATION RAPTOR OTHER
. AREA CONCENTRATION

AREA

E U

0 WATERFOWL WATERFOWL OTHER 1985 E U
CONCENTRATION AREA CONCENTRATION

AREA

G5 S1S2 4007386 11

G2 SI 4007386 9

G7T? Si 4007386 6

G5 S3S4 4007387 17

4007387 14

4007387 15

G4 S2S3 4007386 3

05 S2 4007386 7

4007386 1

4007386 2
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COUNTY AND USGS 7 1/2' PREC- SIZE ELEMENT LAST EO NYS FED. GLOBAL STATE
TOWN NAME TOPOGRAPHIC MAP LAT. LONG. IS ION (acres) SCIENTIFIC NAME COMMON NAME TYPE SEEN RANK STATUS STATUS RANK RANK OFFICE USE

RYE MAMARONECK 405814 0734009 S 200 WATERFOWL WATERFOWL OTHER 198S E U 4007386 8
CONCENTRATION AREA CONCENTRATION

AREA

52 Records Processed



REPORT
ID*

SU 03-001
SU 03-002
SB 30-002
SU 30-005
SU 30-006
SU 30-007
SU 30-009
SU 30-012
SU 30-013
SU 30-507
SU 30-508
SU 30-509
SU 30-510
SU 41-012
SU 41-017
SU 41-500
SU 52-057
SU 52-067
SU 52-529
SU 52-530

NAME OF AREA

SIGNIFICANT HABITATS

TYPE OF AREA COUNTY

Whitestone Bridge to Bronx/UMt. Co. Lint
City Island and Vicinity
Send* Pt. Village Btach • Prospact Pt. Marah
Hlllneck Creak - Locuat Valley Shore
Doaorla Pond
Nanhaaaett Bay
Hempstead Harbor
Manhaaaet Bay - Hcapatead Bay (Hott Point)
Glen Cove to Cold Spring Harbor
Lloyd Harbor
Oyater Bay Harbor
Hill Neck Creek Wetland*
Little Neck Bay
Whiteaton Bridge to Llttlt Mack Bay
Throg'a Hack Bridge
Udalla Cow, Uplanda, Llttlt Neck lay
Eaton'a Neck Point
Lloyda Neck
Huntlngton Bay
Lloyd Harbor

Uaterfoul Uinttrlng Area Bronx
Uattrfoul Ulntering Area Bronx
Ulldllfa Obatrvation Area Naaaau
Ulldllft Obatrvation Area Naaaau
Waterfowl Wintering Area Naaaau
Uaterfoul NeatIng Area Naaaau
Uaterfowl NeatIng Area Naaaau
Uaterfowl Wintering Area Naaaau
Uaterfowl Ulntering Area Naaaau
Uaterfoul Ulntering Area Naaaau
Uaterfowl Wintering Area Nassau
Eagle Wintering Area Naaaau
Uaterfowl Wintering Area Naaaau
Uaterfowl Uinttrlng Area Quttna
Raptor Nesting Arta Quttna
Uattrfoul Uinttrlng Arta Quttna
Tern Netting Arta Suffolk
Ttrn Masting Arta Suffolk
Tern Netting Arta Suffolk
Uaterfowl Ulntering Area Suffolk

TOWN OR CITY

Bronx - New York City
Bronx - New York City
North Hempatead
Oyater Bay
Oyater Bay
North Hempatead
North Hempatead
North Hempstead
Oyater Bay
Oyster Bay
Oyater Bay
Oyster Bay
North Hempstead
Queens - Ntw York City
Quttna - New York City
Quetns - Haw York City
Huntlngton
Huntlngton
Huntlngton
Huntlngton

QUADRANGLE
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Sea Cliff
Bayvilla
Lloyd Harbor
Bayville
Hamaroneck
Flushing
Fluahlng
Flushing
Flushing
Lloyd Harbor
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73 45 4
73 24 1
73 290
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Nassau Robert Greene
Suffolk Permit Administrator

New York John Ferguson
City Permit Administrator

Dutchess
Orange
Putnam
Rockland, Sullivan
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Margaret Duke
Permit Administrator

William J. Clarke
Permit Administrator

Albany
Columbia
Delaware
Greene, Montgomery, Otsego
Rensselaer, Schenectady, Schoharie

Richard Wild
Permit Administrator

Clinton
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Fulton, Hamilton
Saratoga, Warren, Washington

Herkimer
Jefferson
Lewis
OneIda, St. Lawrence

Randy Vaas
Permit Administrator

Robert Torba
Permit Administrator
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Cayuga
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Cortland, Madison, Onondaga
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Livingston
Monroe, Ontario, Orleans
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Wayne, Yates

Albert Butkas
Permit Administrator

Allegany
Cattaraugus
Chautauqua
Erie, Niagara, Wyoming

Steven Doleski
Permit Administrator

ADDRESS AND PHONE NO.

Loop Road, Bldg. 40
SUNY
Stony Brook, NY 11790-2356
(516) 751-1389

Hunters Point Plaza
4740 21st Street
Long Island City, NY

11101-5407
(718) 482-4997

21 South Putt Corners Road
New Paltz, NY 12561-1696
(914) 256-3032

2176 Guilderland Avenue
Schenectady, NY 12306-4498
(518) 382-0680

Route 86
Ray Brook, NY 12977
(518) 891-1370

State Office Building
317 Washington Street
Watertown, NY 13601
(315) 785-2246

615 Erie Blvd. West
Syracuse, NY 13204-2400
(315) 426-7439

6274 East Avon-Lima Road
Avon, NY 14414
(716) 226-2466

270 Michigan Avenue
Buffalo, NY 14203-2999
(716) 851-7165
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USERS GUIDE TO NATURAL HERITAGE DATA ' ° " f °

DATA SENSITiVITY: The data provided in these reports is sensitive and should be treated in a sensitive manner. The data is
Tor your in-house use only and may not be released to the general public or incorporated in any public document without prior
permission from the Natural Heritage Program.

BIOLOGICAL AND CONSERVATION DATA SYSTEM ELEMENT OCCURRENCE REPORTS;
COUNTY NAME: County where the element occurrence is located.
TOUN NAME: Town where the element occurrence is located. - •
USGS 7 1/2' TOPOGRAPHIC MAP: Name of 7.5 minute US Geological Survey (USGS) quadrangle map (scale 1:24,000).
LAT: Centrum latitude coordinates of the location of the occurrence. Important: latitude and longitude must be used with

PRECISION (see below). For example, the location of an occurrence with M (minute) precision is not precisely known at this
time and is thought to occur somewhere within a 1.5 mile radius of the given latitude/longitude coordinates.

LONG: Centrum longitude coordinates of the location of the occurrence. See also LAT above.
PRECISION: S - seconds: Location known precisely, (within a 300• or 1-second radius of the latitude and longitude given.

M - minutes: Location known only to within a 1.5 mile (1 minute) radius of the latitude and longitude given.
SIZE (acres): Approximate acres occupied by the element at this location.
SCIENTIFIC NAME: Scientific name of the element occurrence.
COMMON NAME: Common name of the element occurrence.
ELEMENT TYPE: Type of element (i.e. plant, community, other, etc.)
LAST SEEN: Year element occurrence last observed extant at this location.
EO RANK: Comparative evaluation summarizing the quality, condition, viability and defensibility of this occurrence. Use in

combination with LAST SEEN and PRECISION. .
A-E « Extant: A=excetlent, B«good, Omarginal, D*poor, E*extant but with insufficiently data to assign a rank of A - D.
F •= Failed to find. Did not locate species, but habitat fa atill there and further field work is justified.
H = Historic. Historic occurrence without any recent field information.
X B Extirpated. Field/other data indicates element/habitat is destroyed and the element no longer exists at this location.

NYS STATUS - animals: Categories of Endangered and Threatened species are defined in New York State Environmental Conservation
Law section 11-0535. Endangered, Threatened, and Special Concern species are listed in regulation 6NYCRR 182.5.

E * Endangered Species: any species which meet one of the following criteria:
1) Any native species in imminent danger of extirpation or extinction in New York.
2) Any species listed as endangered by the United States Department of the Interior, as enumerated in the Code of

Federal Regulations 50 CFR 17.11.
T = Threatened Species: any species which meet one of the following criteria:

1) Any native species likely to become an endangered species within the foreseeable future in NY.
2) Any species listed as threatened by the U.S. Department of the Interior, as'enumerated in the Code of the Federal

Regulations SO CFR 17.11.
SC = Special Concern Species: those species which are not yet recognized as endangered or threatened, but for which documented

concern exists for their continued welfare in New York. Unlike the first two categories, species of special concern
receive no additional legal protection under Environmental Conservation Law section 11-0535 (Endangered and Threatened
Species).

P = Protected Wildlife (defined in Environmental Conservation Law section 11-0103): wild game, protected wild birds, and
endangered species of wildlife.

U = Unprotected (defined in Environmental Conservation Law section 11-0103): the species may be taken at any time without
limit; however a license to take may be required.

G = Game (defined in Environmental Conservation Law section 11-0103): any of a variety of big game or small game species
as stated in the Environmental Conservation Law; many normally have an open season for at least part of the year, and
are protected at other times.

NYS STATUS - plants: The following categories are defined in regulation 6NYCRR part 193.3 and apply to New York State
Environmental Conservation Law section 9-1503.

(blank) = no state status
E * Endangered Species: listed species are those with:

1) 5 or fewer extant sites, or
2) fewer than 1,000 individuals, or • .
3) restricted to fewer than 4 U.S.G.S. 7 1/2 minute topographical maps, or
4) • species listed as endangered by U.S. Department of Interior, as enumerated in Code of Federal Regulations 50 CFR 17.11.

T * Threatened: listed species are those with:
1) 6 to fewer than 20 extant sites, or
2) 1,000 to fewer than 3,000 individuals, or
3) restricted to not less than 4 or more than 7 U.S.G.S. 7 and 1/2 minute topographical maps, or
4) listed as threatened by U.S. Department of Interior, as enumerated in Code of Federal Regulations 50 CFR 17.11.

It = Rare:-listed species have:
1) 20 to 35 extant sites, or • —. .
2> 3.000 to 5.000 individuals statewide.

U = Unprotected
V = Exploitably vulnerable: listed species are likely to become threatened in the near future throughout all or a significant

portion of their range within the state if causal factors continue unchecked.

NYS STATUS - communities: At this time there are no categories defined for communities.

continued on next 103168
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Faxed 10/12/94
TAK!«poinc tiji

United States Department of the Interior AMKJCAJ
FISH AND WILDLIFE SERVICE

3817 Luker Road
Corfland, New York 13045

October 12, 1994

Ms. Anne C. Roche
Risk Assessment/Environmental Chemist
Ebasco Services Incorporated
One Oxford Valley, Suite 200
2300 Lincoln Highway East
Langhorne, PA 19047-1829

Dear Ms. Roche:

This responds to your letter of September 26, 1994, requesting information on the presence
of endangered or threatened species within a four mile radius of the Captain's Cove
Condominium Site located in Glen Cove, Nassau County, New York.

The peregrine falcon (Falco peregrinus) is a Federally listed endangered species known to
occur on the Throgs Neck Bridge, and may be found in the surrounding area. This
project's environmental documents should, therefore, include an evaluation of the potential
direct, indirect, and cumulative effects of specific project related activities on the peregrine
falcon or its habitat, and include appropriate measures, if necessary, to protect this species
and its habitat. When specific plans are identified, the plans and the results of the
evaluation should be provided to this office to determine the need for further consultation
pursuant to Section 7 of the Endangered Species Act of 1973 (87 Stat. 884, as amended;
16 U.S.C. 1531 et seq.).

Except for the peregrine falcon, and occasional transient individuals, no other Federally
listed or proposed endangered or threatened species under our jurisdiction are known to
exist in the project impact area. Should project plans change, or if additional information
on. listed or proposed species becomes available, this determination may be reconridered.
A compilation of Federally listed and proposed endangered and threatened species in New
York is enclosed for your information. A compilation of Federally listed and proposed
endangered and threatened species in New York is enclosed for your information.

The above comments pertaining to endangered species under our jurisdiction are provided
pursuant to the Endangered Species Act. This response does not preclude additional
Service comments under the Fish and Wildlife Coordination Act or other legislation.

The Federally listed endangered shortnose sturgeon (Acipenser brevirvstrum), as well as
several listed marine mammals, may be found in Long Island waters near the project area;
These species are under the jurisdiction of die National Marine Fisheries Service. You
should contact Mr. Douglas W. Beach, National Marine Fisheries Service, Habitat
Conservation Branch, One Blackburn Drive, Gloucester, Massachusetts 01930-2298.
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For additional information on fish and wildlife resources or State-listed species, we suggest
you contact:

New York State Department New York State Department
of Environmental Conservation of Environmental Conservation

Region 1 Wildlife Resources Center - Information Serv.
Building 40, SUNY New York Natural Heritage Program
Stony Brook, NY 11794 700 Troy-Schenectady Road
(516)444-0200 Latham, NY 12110-2400

(518)783-3932

The National Wetlands Inventory (NWI) maps of the appropriate Quadrangles indicates that
there may be wetlands in the project vicinity. Copies of NWI maps may be obtained through:

CLEARS
Cornell University
464 Hollister Hall
Ithaca, NY 14853

(607) 255-6520

An order form listing the topographic quadrangles that have been mapped in New York State
is enclosed for your information. However, while the NWI maps are reasonably accurate,
they should not be used in lieu of field surveys for determining the presence of wetlands or
delineating wetland boundaries for Federal regulatory purposes.

Work in certain waters and wetlands of the United States may require a permit from the
U.S. Army Corps of Engineers (Corps). If a permit is required, in reviewing the application
pursuant to the Fish and Wildlife Coordination Act, the Service may concur, with or <vithout
stipulations, or recommend denial of the permit depending upon the potential adverse impacts
on fish and wildlife resources associated with project implementation. The need for a Corps
permit may be determined by contacting Mr. Joseph Seebode, Chief, Regulatory Branch,
U.S. Army Corps of Engineers, 26 Federal Plaza, New York, NY 10278 (telephone:
[212] 264-3996).

If you have any questions regarding this letter, contact Tom McCartney at (607) 753-9334.

Sincerely,

ivid A. Stilwell
Acting Field Supervisor

Enclosures

cc: NYSDEC, Stony Brook, NY (Regulatory Affairs)
NYSDEC, Latham, NY
COE, New York, NY
EPA, Chief, Marine & Wetlands Protection Branch, New York, NY
NMFS, Gloucester, MA
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FEDERALLY LISTED AND
IN NEW YORK

AND THREATENED SPECIES

Common Name

FJSHES
Sturgeon, shortnose*

REPTTLES
Turtle, green*
Turtle, hawksbffl*

Turtle, leatherback*
Turtle, loggerhead*

Turtle, Atlantic
ridley*

BIRDS
Eagle, bald
Falcon, peregrine

Plover, piping

Tern, roseate

MAMMALS
Bat, Indiana
Cougar, eastern
Whale, blue*
Whale, finback*
Whale, humpback*
Whale, right*
Whale, sei*
Whale, sperm*

MOLLUSKS
Snail, Chittenango

ovate amber
Mussel, dwarf wedge

Scientific Name

Adpenser brevirostnan

Chelonia mydas
Eretmochefys imbricata
Dermochetys coriacea
Caretta caretta
Lepidochefys kempti

Haliaeetus leucocephaha
Fako peregrinus

Charadrius melodus

Sterna dougallii dougaltii

Myotis sodalis
Felts concolor couguar
Balaenoptera musculus
Balaenoptera physalus
Megaptera novaeangUae
Eubalaena gladalis
Balaenoptera borealis
Physeter catodon

Succinea cfuttenangoensis
Alasrrddonta heterodon

Status Distribution

T

E

E

T

E

E
E

Oceanic
coastal

Oceanic
coastal

Oceanic
coastal

Oceanic
coastal

Oceanic
coastal

Entire st
Entire st

E
T

E
E
E
E
E
E
E
E

T

E

Hudson River & other Atlantic
coastal rivers

summer visitor
waters
summer visitor
waters
summer resident
waters
summer resident
waters
summer resident
waters

establishment to former
breeding range in
progress

Great Lakes Watershed
Remainder of coastal

New York
Southeastern coastal

portions of state

Entire state
Entire state - probably

extinct
Oceanic
Oceanic
Oceanic
Oceanic
Oceanic
Oceanic

Madison County

Orange County ^ lower
Neversink River

* Except for sea turtle nesting habitat, principal responsibility for these species is vested with the National Marine Fisheries Service.

Region 5 - 05/07/93 - 2 pp
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FEDERALLY LISTED AND PROPOSED
IN NEW YORK (Cont'd)

Common Name

BTJ'IThkFLTES
Butterfly, Kamer

blue

Scientific Name

Lycaeides metissa samuelis

Aconinan noveboracense
PLANTS

Monkshood, northern
wild

Pogonia, small whorled Isotria medeoloides
Swamp pink

Gerardia, sandplain
Fern, American

hart's-tongue
Orchid, eastern prairie

fringed
Bulrush,
northeastern

Roseroot, Leedy's

Amaranth, seabeach

Helonias buttata
Agalirds acuta
Pnyllitis scolopendrium

var. americana
Platanthera leucophea
Scirpus ancistrochaetus
Sedum integrifotium ssp.

Leedyi
Amaranthus pumilus

Status

E
T

E
T

T

E

T

T

AND THREATENED SPECIES

Distribution

Albany, Saratoga, Warren,
and Schenectady Counties

Ulster, Sullivan, and
Delaware Counties

Entire state
Staten Island - presumed

extirpated
Nassau and Suffolk Counties
Onondaga and Madison

Counties
Not relocated in New York

Not relocated in New York

West shore of Seneca Lake
Atlantic coastal plain beaches

E=endangered T=threatened P=proposed

Refioa 5 -05/07/93 - 2 pp.
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INTRODUCTION

This report is intsndad to summarize fishery
statistics for tha principal commercial fisheries
of Long Island Sound during the period 1961-1986.
A related objective is to describe the recent sport
fisheries for the same species. Intermittent fish-
eries, which may have been of great magnitude but
for only a few years (a. g. the dredge fishery for
surf clans in 1985-86. the industrial fishery for
menhaden with purse seines), are not included. The
project was funded by*'the Connecticut Department of
Environmental Protection. Division of Conservation
& Preservation, and by the Management Committee of
the Long Island Sound Study through grants adminis-
tered by the U. S. Environmental Protection Agency
and the National Marine Fisheries Service of the
U. S. Department of Commerce, National Oceanic and
Atmospheric Administration.

In emphasizing 14 principal species, it is
not our intent to suggest that they are the only
ones of importance. Over 35 species of finfish,
shellfish and crustaceans constitute the potential
foodfish resources of the Sound end a number of
others may be utilized exclusively as bait; depend-
ing on the year, over two dozen species support the
commercial and recreational food and bait fisheries
of the Sound. Our charge was to present as detailed
a description as possible of the fisheries for
selected species to gain insight into the dynamics
and environmental quality of Long Island Sound. In
doing so. we found that these 14 were the major or
most representative fisheries of the period.

The effort has been accomplished by reviewing
the National Marine Fisheries Service (NMFS) data
base of commercial landings by water body, by
integrating more useful state fishery statistics
where available, by interpolating values for
missing data, and by evaluating the quality of the
resulting data by interviewing persons familiar
with the fisheries. Information on sport fisheries
has been included for the period 1981-1985 to
illustrate the magnitude of these fisheries during
the most recent five years of the 25-year period.

The project was proposed because commercial
fishery statistics traditionally have been
published as "landings by state* rather than "catch
by water body.* While landings by state are more
useful in economic evaluations of fishery produc-
tion, catch by water body may be a more useful
indicator of the condition of that water body.
While the quality of catch by water body data is
leas dependable than landings data, it is the catch
from the Sound, and. potentially, what it may
suggest about trends in water quality, that ia most
important to participants in the Long Island Sound
Study. However, a great deel of caution must be
exercised in attempting to correlate landings to
trends in water quality since many other factors —
fishing effort, supply and demand for fishery pro-
ducts, regulation changes, resource use conflicts
and subsequent restrictions on the fisheries,
changes in fuel prices and other operational
costs — all can have a substantial influence on

sial fishing activity.

Marine recreational fisheries information has
been included because of the growing recognition
that sport fisheries exploit some marine fish
species to a far greater extent than do commercial
fisheries. Because reporting commercial landings
alone would present a misleading picture of total
exploitation, sport catches have been included for
those years in which a continuous time series of
data are available. Unfortunately, methods of data
collection vary greatly between sport and commer-
cial fishery statistics programs making comparisons
of the absolute magnitude of the fisheries diffi-
cult to accomplish. Since reporting sport catches
in the same tables and figures as commercial
catches might suggest an equivalent confidence in
the quality of the statistics, we have opted to
summarize sport catches within the text presented
for each species. Where appropriate, the average
annual sport catch has been referenced in the
landings figures to illustrate the relative
magnitude of the fishery-

-1-
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One of the Mora frustrating features of com-
mercial fishery statistic* systems during tha past
25 yaars is that water body boundarias hava ehangad
a numbar of times. Tha result of this obsarvation
is that graat eara Must ba taken whan intarprating
trends in Long Island Sound fisheries over tha
entire period. Similarly, while National Hunting •
Fishing Surveys (U. S. Dept. of Interior) were
conducted every five yaars from 1955-1985, these
results are not applicable to Long Island Sound.
Moreover, the methods used in the five-year surveys
and the current Marine Recreational Fisheries
Statistics Survey conducted annually by NMFS differ
greatly and results are not comparable. For this
reason, only NMFS results are reported here.

Certain fisheries have been excluded inten-
tionally. The fishery for menhaden, while a large
one, was omitted sines the data ware rather incom-
plete and of questionable quality and since, as an
industrial rather 'than food fishery, the species is
a unique and anomalous contributor to the fisheries
of the Sound. Surf clams supported an important
fishery in the New York waters of Long Island Sound
for a few years in the mid-1980's but rapidly
declined. Tha species traditionally supported a
small bait fishery in the Sound but the rapid
growth in the 1980's was as a food fishery on a
virgin resource, due to complex economic factors
conducive to a "pulse" fishery. Since it was not a
consistent contributor to landings during the 25-
year time series, it. too. has been excluded. Bait
fisheries, in general, have not been considered
since the landings of non-foodfish resources
traditionally have been given less attention in
statistical compilations than have food fisheries.
Unfortunately, this results in fishery events being
missed (e. g. the reported enormous increase in the
sand eel, Amnodytas amerieanu«f population in the
late 1970's which supported a bait seine fishery in
New York). Other bait fisheries (e. g. the lobster
bait fisheries for menhaden with gill nets, or
windowpane flounders, sea robins etc. taken by
trawls) have also largely gone unrecorded.

The following section describes the methods
by which fishery statistics have been utilized in
compiling this document. Major results are pre-
sented in Part One following a description of sta-
tistics systems, an analysis of data quality and a
description of relative fishing effort. The results
are reported as a table and two figures for each of
14 principal species taken from Long Island Sound
during the period 1961-1985. They summarize land-
ings of fishery catches of species taken from the
Sound regardless of where those landings were made.

In Part Two. landings in five year intervals
are presented to illustrate trends independent of
interannual variations. Fishing effort is described
on page seven; fishing gear data are summarized in
Appendix One. Appendix Two presents catch par unit
of fishing effort for six key species from 1979-
1985. Appendix Three provides a variety of sport
fishery effort statistics while Appendix Four
summarizes our methods of data synthesis.

METHODS

Landings of catches taken from Long Island
Sound, by the gear used to take those catches, were
obtained from the Resource Statistics Division of
the National Marina Fisheries Service. U. S.
Department of Commerce. National Oceanic and
Atmospheric Administration. Washington. DC (NMFS).
Other sources included Fishery Statistics of the
United States 1961 - 1877. "Commercial Fisheries"
New York Series No. 2520-4681. and unpublished
Connecticut and New York state data from 1978-1985.

Interviews were conducted with persons having
knowledge of Long Island Sound fisheries to inter-
pret unexplained fluctuations in the data, to iden-
tify potential omissions, and to qualify the rela-
tive magnitude of the fisheries in comparison to
the reported record. These included staff of the
Connecticut Department of Environmental Protection
(DEP) and the New York State Department of Envi-
ronmental Conservation (DEC), NMFS port agents, and
selected fishermen known to have fished the Sound
during the 25 year period.

The first year for which NMFS commercial
landings data specific to Long Island Sound (US)
are available is 1962. To estimate 1961 LIS land-
ings by gear type, the proportion of LIS landings
to total state landings by gear type was determined
for 1962-63, and that proportion was applied to
1961 total state landings by gear type for each
state. This method was followed for each species.

The geographic demarcation between Long Island
Sound and offshore waters has changed a number of
times over the years. Long Island Sound landings
war* proportioned based on a demarcation as close
as possible to a line running from Orient Point.
N*w York to Stonington, Connecticut. For example,
from 1981-85, Connecticut trawl fishery statistics
were prorated to omit Block Island Sound from total
Long Island Sound landings for each year in which
landings from Block Island Sound had been aggregat-

-2-
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ed within the NMFS area encompassing eastern Long
Island Sound. However, in •am* CAM*. »uch a deter-
mination was not possible, with th« result that
some landings of catenas taken from areas just out-
sida tha Sound may ba included in Long Island Sound
totals (a. g. Gardinars and Paeonie Bay fisheries).

Anomalous racords (missing or Xow vaXuas)
appeared to occur in yaars in which statistics sys-
tams or NMFS watar body codas changed, such aa in
Naw York in 1972 and 1975 and Connecticut in 1975
and aftar 1980. Unfortunataly. this fact is con-
founded by tha recognition that 1974-76 seams to
represent a low point in commercial fishing in Long
Island Sound during tha 25-year period. Consequent-
ly, tha overlap of transitions in statistics sys-
tems and the decline of the fisheries makes inter-
pretations of data from the mid-1970's extremely
difficult.

Tha 1981-85 -Connecticut anomaly has bean
corrected from data reported to Connecticut via a
fishing trip ("logbook") reporting system whereby
total state landings ware prorated by the ratio of
LIS catches to all reported catches by gear type
and species. In all other cases, replacement values
for single year omissions in the data base were
interpolated by averaging the proportion of total
state landings that were taken from Long Island
Sound, by gear type, in the two years preceding and
two years succeeding the missing observation. Where
two consecutive yaars ware missing, interpolations
from observations three years above and three yaars
below the missing years were used. Where records
from more than two consecutive years ware suspect,
no more than four years preceding and four yaars
succeeding the missing years ware used. The average
proportion was than multiplied by total stata
landings by gear type for the missing year (or
years) to produce an estimate of the landings taken
from Long Island Sound by that gear type. That is,
for the missing year(s):

C - P(S)

Marine recreational fisheries data ware ob-
tained from staff of tha Marina Recreational Fish-
arias Statistics Survey (MRFSS). conducted since
1979 by the Office of Research and Environmental
Information. NMFS. Washington. DC. Statistics for
winter flounder, sunmar flounder, blackfish. blue-
fish, scup (porgy). mackerel, waakfish and striped
bass ware obtained for tha period 1981-1985. The
MRFSS produces statistics based on on-site
interviews of anglers and a random telephone survey
of U. S. households in "coastal counties" (any
county within 25 miles of the coast). Although NMFS
annual state-specific estimates of catch lack
precision due to insufficient sample sizes for this
purpose (coefficients of variation BOX or more),
tha statistics provide the most current, continuous
and dependable data available to describe the
relative magnitude of Connecticut and New York
•port fisheries of tha Sound, and therefore, they
ware used as tha source for this study.

The mean weight of each species taken in each
state's sport fishery was multiplied by the esti-
mated numbers of fish taken by state to derive
annual catch in pounds for each stata ("number
taken" refers to "landings" defined as MRFSS catch
type "A + B1". see Appendix Four). Since water
body-specific catches are not available, it was
assumed that all Connecticut catches of the se-
lected species and a proportion of New York catches
war* taken from Long Island Sound. Tha proportion
was determined from tha telephone survey responses
of New York anglers to the question of location
fished (e. g. "Sound" vs. other water bodies). This
proportion ranged from 32-42X. Recent evaluations
of the methods by which MRFSS statistics are now
generated suggest that catches may be systemati-
cally overestimated by 2SX or more. However, we
have not adjusted the sport catches of finfish
presented in Part One because discussions of the
relative merits of various methods to calculate
total catches are still underway (see "Note" in
Appendix Four).

where: C « Landings from Long Island Sound by a
gear type in the missing year(s).

S • Total state landings by tha gear type
in the missing yaar(s), and

P • Average proportion of total stata
landings taken from Long Island Sound
by a gear type in years prior to and
succeeding the missing year(s).

Asterisks in the tables and figures in Part
On* identify interpolated values.

DESCRIPTION OF COMMERCIAL FISHERY
STATISTICS SYSTEMS

National Marine Fisheries Service

Tha NMFS system of documenting commercial
fishery statistics in New York is based on identi-
fying landings made at major ports via a "waighout"
system. Daily landings, value, and area of capture
data from major fisheries and ports are collected
at the point of landing. In addition, interviews
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with vessel operators at major ports are used to
determine effort and a more detailed distribution
of catch by area fished. Such statistics describe
the performance of the offshore otter trawl fishery
quite well, however, inshore fisheries and those
conducted with gear types other than trawl nets
are described less reliably. Lobster and molluscan
shellfishery statistics generally are documented by
state agencies and forwarded to NMFS. However,
weighout slips also may be collected in ports
covered in the weighout program.

Prior to 1981. NMFS port agents compiled
Connecticut fishery statistics based on summary
statistics prepared by the state fishery agency and
based on the state system of data collection in use
at the time. NMFS egents also occasionally obtained
weighout and interview data at the port of Stoning-
ton (Connecticut's only offshore fishing "port")
and were responsible for obtaining production
statistics from the.Connecticut shellfish industry.
In 1981, the DEP began performing these services in
a cooperative agreement with NMFS. While offshore
catches are documented via an annual survey of
dealers. Long Island Sound catches are recorded by
the method described below. Catches taken from
Long Island Sound and landed at ports other than
Connecticut and New York ports (e. g. in Rhode
Island and New Jersey) ere also recorded via the
NMFS weighout system to the extent that NMFS or the
states collect landings data at those ports.

Naw York Department ef Environmental Conservation

New York finfish catches from Long Island
Sound are recorded by the NMFS method described
above. Lobster catch statistics are reported by
fishermen for a given year during the license re-
newal process in the subsequent year. Molluscan
shellfish landings are collected from dealers by
the DEC at monthly intervals and are then trans-
mitted to the NMFS port agent.

Connecticut Department of Environmental Protection

From 1961-74, Connecticut statistics war*
generated from an annual report required of anyone
permitted to fish with trawl nets, hand lines,
traps and pots, gill nets, seines, or pound nets.
This report consisted of pounds landed by species
and gear type, and the value of the landings. Since
landings were not reported by water body, such pro-
portions were estimated. These data were provided
to NMFS for the national compilation of statistics.

Connecticut commercial fishery statistics

have been obtained mince 1975 (for the lobster pot
fishery) and 1977 (for the finfish trawl fishery)
via a mandatory fishing trip reporting system.
Under this system, license holders are required to
record trip catch and effort by area fished in a
•logbook" which is then submitted to the agency at
the end of each month. Information from this Marine
Fisheries Information System has been utilized to
estimate Long Island Sound catches from total
landings. Data from other fisheries are collected
annually and sent to NMFS to be included in their
national statistical references.

A CRITICAL ANALYSIS OF DATA QUALITY

This section is intended to present a cri-
tical analysis of the quality of the data utilized
in this report. Fishery statistics have been
generated over the years with the best of in-
tentions but not always with sufficient support to
do the job properly. Moreover, the trend in quali-
ty is such that improvements have been relatively
gradual but continuous, and generally unquanti-
fiable over time. The reader must understand these
weaknesses so that the information herein will not
be misinterpreted.

As noted above, comnercial fishery statistics
systems depend, to one degree or another, on the
submission or collection of catch or landing re-
ports. To the extent that catch report information
is included in the NMFS system, any biases asso-
ciated with these reports are perpetuated in the
NMFS data base. The method of data collection is an
attempt to record all landings rather than to esti-
mate them by statistical sampling procedures (as
done in MRFSS sampling). One of the weaknesses of
this approach is the inability to assess the preci-
sion of the estimates. As a result, reported
comnercial landing statistics are assumed to be
measured without error.

Reporting systems are prone to two types of
bias. These are problems of recall (forgetfulness),
and problems of intentional underreporting. A trip
reporting system may be successful in eliminating
problems of recall but there is no solution to the
problem of intentional underreporting, short of an
aggressive public relations effort to ' convince
responsible fishermen of the need for accurate
statistics, and an equally aggressive law enforce-
ment effort to penalize recalcitrants. For these
reasons, comnercial catch reports will always
provide minimum estimates of fishery production.
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The NMFS system relies on dealer landing

records ("weighout slips*) and personal interviews
with e small number of fishermen: this may remove
•ame bias of an intentional nature. Unfortunately,
the NMFS system in the past has been prone to
different biases, related mostly to small sample
sizes and insufficient coverage of non-trawl or
inshore fisheries. As a result, the data base
available for analysis is replete with different
methods and degrees of bias based on those methods.
while the user may be forced to use the statistics
as if they were collected by equivalent methods
over the years, this is a false assumption.

AnoiM\i«« in Statist lea

Anomalies in MAPS statistics in the mid-
197O's relate principally to water body code
changes. In 1972. MAPS codes for New York were
changed from a Long Island Sound code (11) and an
offshore code (30) to an aggregate code which
included Long Island 'Sound and western Block Island
Sound (611). In 1975, NMFS reverted to an LIS code
(11) and a new "outside LIS" code (611). For Con-
necticut landings, the LIS code (5) and an offshore
code (22) were eggregated beginning in 1981 (611)
but. in 1982. the distinction between the Sound and
waters outside of the Sound was reinstated (611 and
539. respectively). Unfortunately, since the eas-
tern demarcation- :' -'1 includes much of Block
Island Sound, sorv ; ..->• fishery production from
that water body end the Gerdiners Bey/Peconic Bay
complex is included with Long Island Sound catches.
To the extent thet landings of "611" catches taken
outside of Long Island Sound neve been identified.
they neve been omitted (e. g. weakfish haul seine
landings in New York, most Rhode Island trawl
catches. Connecticut cetches from Block Island
Sound). The impact of water body code changes on
data quality is unknown but a substantial number of
data points were missing or appeared abnormally low
during these "transition years," therefore, values

interpolated es described in "Methods:*

A different type of anomaly is produced by
changes in statutes or regulations authorizing the
collection of fishery statistics. For example, un-
til the late 1970's. trawl net fishermen fishing
outside Long Island Sound and landing in Connecti-
cut were not required to report their landings to
the OEP: all fishermen fishing in Connecticut
waters were required to report whether or not they
landed in Connecticut, and fishermen licensed by
Connecticut, end who might fish on a particular
trip in the New York waters of the Sound, were
encoureged to report. After 1980. many of these

i inconsistencies were clerified but, given the
confusion over the differences, many who fished in
the Sound, end were required to report, felled to
do so. end many cetches from the Sound that were
not required to be reported were never documented
in any system. Consequently, there is some possi-
bility that reported trawl net landings of catches
taken from Long Island Sound increased from the
late 1970's into the early 1980's due simply to
better reporting of those landings.

Changes in fishing regulations may result in
perceptible differences in recorded statistics. For
example, imposition of closed areas, if widespread,
slight have a significant effect on landings in sub-
sequent years. The effects of minor increases in
Minimum fish lengths, although undoubtedly felt by
individual fishermen, ere very likely masked by in-
terannuaX variations in recruitment and fishing
effort. A number of such regulatory changes have
occurred over time in both New York end Connecti-
cut, however with the possible exception of blue-
fish (p. 28), attempts to relate changes in land-
ings to changes in regulations were unsuccessful.

Finally, coding or processing errors in the
data base can result in data errors. These errors
are extremely difficult to identify, particularly •
after considerable time has elapsed. One such error
was detected in the Connecticut data base, result-
ing from e computer update failure in May 1982. The
consequence was that lobster and winter flounder
landings for the year actually were higher than
reported to NMFS; landings for other species were
largely unaffected. Landings reported in this
document for the two effected species have been
corrected by interpolation from 1981 and 1983 data.

Although the principal objective of the pre-
sent study was to provide e 25-year time series of
commercial fisheries information, we felt that a
total omission of sport fishery statistics would be
misleading, particularly given the significance of
recreations!, finfish catches for many of those
species. However, as with commercial fishery sta-
tistics for the reasons noted above, the available
sport fishery stetistics suffer from e number of
shortcomings. Annual state-specific estimates of
catches lack precision due to insufficient sample
sizes for this purpose (coefficients of variation
SOX or more) end the statistics may be systemati-
cally overestimated. The Marine Recreational Fish-
eries Stetistics Survey is the best iteration to
date in continued attempts to develop a compre-
hensive sport fishery data bese. However. the
current time series only began in 1979. conse—
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quantly. long-term temporal assessments are net
possible and resource managers are left only with
the recognition that sport catches of key species
often far exceed commrcial catches. Moreover.
while National Hunting and Fishing Surveys (U. S.
Fish * Wildlife Service) have been conducted at
five-year intervals since 1955, and indicate the
growth of the sport fishery on a coast-wide or
national basis, the methods used in the five year
surveys and MRFSS are inconsistent and water body-
specific data (a particular need for the current
project) are lacking in both.

Anecdotal. Reference to the Magnitude of
I«l«nd Sound Trawl Fishery. 1961-lflBS

While not a quantitative method of analysis.
interviews were conducted with a number of indivi-
duals knowledgeable about Long Island Sound fish-
eries in an attemp,t to confirm or deny the relative
magnitude of the fisheries throughout the 25 year
period, as reported in recorded fishery statistics.
While established practice for scientists may be to
believe the written word and suspect that which is
spoken, end while there may be good reason to
suspect anecdotes, there is also enough reason to
suspect the quality of recorded statistics over
time (through no fault of the collectors), and to
justify a qualitative analysis for whatever advan-
tage it may provide. Due to the predominance of the
bottom trawl fishery as the gear used to take a
number of finfish species, the discussion refers to
this gear. The individuals surveyed included fish-
ermen, biologists, statistics collection agents.
and conservation officers.

A meeting held in Stony Brook, New York in
April 1986 was the first attempt to qualify the
relative trends in the fisheries. The meeting was
attended by the two NMFS port agents responsible
for New York statistics collections, and by staff
of the New York DEC and Connecticut DEP. The most
useful result of this meeting was that the growth
of the lobster pot fishery in the mid-1960's
appeared to be accurately described by the recorded
fishery statistics. Participants were less certain
that the finfish fisheries were as well documented.

The most complete verbal sumnary of the fish-
eries of Long Island Sound was provided by a
connwrcial fisherman who was able to recall vessel
sizes and names, owners, landing ports and fishing
behavior. His recollections were later confirmed
by others involved in the fisheries (in fact, the
magnitude of some of the "confirming" comments
exceeded those repeated here).

From his earliest recollection until the late
1960's. a number of trawlers routinely fished in
Long Island Sound. Apparently, the intensive pot
fishery for lobsters began in the mid-1960's. more
or less coincident with a decline in the finfish
trawl fishery from about 1965-69. Nine Connecticut
trawlers of 40-75' in length were identified by
vessel name and operator as fishing routinely in
the Sound at this time. Another 12-15 vessels of
40-50' length were estimated to dock in. and fish
from, the Greenport-Mattituck area although at
least the Greenport vessels could be expected to
fish outside of the Sound on a variable basis de-
pending upon finfish abundance inside or outside
the Sound. Generally, they would fish in the "bays*
In the spring (e.g. Gardiners and Peconic Bays) and
in Long Island Sound in the sunnier. In addition,
approximately 16 vessels from Sheepshead Bay.
Brooklyn could be expected to make exploratory sx-
eursions into the Sound in any given year and would
stay for a variable period of time depending on
species abundance inside vs. outside the Sound. His
recollection was that "probably 40 trawlers fished
the Sound relatively frequently, with transient
vessels leaving for Bridgeport and Smithtown Bay in
October-November and returning to Brooklyn to go
winter whiting fishing.* His estimate of the dura-
tion of the fishery each year was variable, from
March through November to May through August.
Finally, while it is known that Stonington vessels
fished in the Sound on an intermittent basis, he
was uncertain of the number or size of vessels and
therefore, his estimates excluded that fleet.

One indicator of the decline of the fishery
is that, in 1968. the owner of a packing dock in
Mattituck closed and sold the property and those
who did not own waterfront property and docks had
to relocate. Consequently, most boats went else-
where although it is uncertain whether they left
the Sound. By 1970. only two trawlers were left in
that port "and then the pot fishery took off leaps
and bounds.* His recollection is that from 1965-
1972. fish abundance seemed to decline but the
local fishermen were aware of, and benefited from
the gradual recovery in the mid-1970's. Apparently,
when fishermen from other areas were exploring the
Sound, the local fishermen would "tie up" for a few
days to suggest that conditions were poor. By the
late 1970's. however, fishermen from other areas
began to learn about the improved conditions and
began to fish more regularly in the Sound. This
compares rather favorably with inference from the
recorded statistics that the strong year class of
scup which entered the fishery in 1977-78 induced
the return of trawlers to the Sound.
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As evidence of the magnitude of catches which
could be made, he offered the following: "At times,
a trawler could take 10.000 Ibs. of blaekfish per
tow but, at 6« per pound there was no market for
them so fishermen did not fish for them....flounder
catches of 70-80 bushels (conservatively, 6,000
Ibs. per tow) ware not uncommon but. again, they
often couldn't be sold....scup. in a good year.
brought S«/lb. and two trailer trucks could be
filled by 11:00 AM...in the 1960's. one fisherman
took 10.000 Ibs. of scup in one day..."

The reader is reminded that these are undocu-
mented anecdotes which must be interpreted cauti-
ously. Fishermen (both sport and commercial) often
recall the best, most productive, or most success-
ful fishing trips. This tendency is understandable
since the event "stands out" in the observer's
memory. <rherefore, while anecdotes serve a purpose
in identifying maxima, they can be misleading if
used without question, to infer the norm. However,
as has been mentioned previously, there are also a
number of flaws inherent in the recorded data and,
if there is any basis at all in the anecdotes just
recounted, one of those flaws is that the relative
magnitude of the Long Island Sound bottom trawl
fishery in the 1960's may have gone unrecorded. It
is generally believed that the relative change
noted from the 1960's to the 1970's is valid, that
is. the fishery declined to a low point in the mid-
1970's. This is supported by the recorded statis-
tics, by one of the following anecdotes, and by the
results of the meeting with New York DEC staff and
NMFS port agents.

Connecticut Conservation Officers confirmed
that trawl vessels from Stonington fished regularly
in Long Island Sound in the I9601* because fish
were perceived to be more abundant than in Block
Island Sound or offshore waters. The trend in
vessel sizes recalled during the conversation was
enlightening. In the 1960's. there apparently were
more vessels of 40-60' length than in the 1980's,
but less in the 1970's relative to the 1980's.
Relative to the 1980's, there appeared to be fewer
boats in the 20-40' class in the 1960's and fewer
still in the 1970's. In the early 1980's there were
more vessels in the 60' and over class than in the
1960's or 1970's.

As one final anecdote relating to what may
represent a rather substantial omission of finfish
landings from the 1960's. another fisherman's
personal observations of the level of fishing for
black sea bass (Cantronriatis striatal at the time
suggests landings in a ten week period by a minimum

of eeven boats from central Long Island Sound, of
200,000-500.000 IDS. However, both states' landings
from all waters in this period (offshore and in-
shore fisheries) were of the same magnitude and it
is known that the fishery was predominantly con-
ducted south of Long Island. Moreover, if Long
Island Sound catches of sea bass approached this
level, the species would have ranked in the top
three finfish summarized in this document yet sea
bam landings do not even fall within the top nine
finfish landed during the period. This supports the
contention that landings recorded in the 1960's for
the Long Island Sound trawl fishery (and perhaps
other gears) are lower than those likely made.

FZ3HXNG EFFORT

No historical summary of fishery statistics
would be complete without a description of the ef-
fort used to produce the landings. In fact, a land-
ings summary without concomitant effort statistics
is of limited value (and may even mislead the user
of the data) since nothing can be inferred about
relative abundance or the wide range of variables
which can influence the magnitude of landings (see
Introduction). Unfortunately, the historical effort
statistic* available for our purposes are not very
useful since, until recently in Connecticut, effort
was never reported by water body, rather it was re-
ported by state as "units of gear used." In the
case of mobile fisheries, this is understandable
since an individual vessel may make trips in a
number of different areas during a year and, prior
to the advent of computerized, trip-specific data
recording methods, such detail was impossible to
accomplish. This fact poses significant problems to
those attempting to relate historical commercial
landings to fishing effort.

Development of the Connecticut Marine Fisher-
ies Information System since 1979 has resulted in a
data base of trawl fishery and lobster pot fishery
catch and effort statistics by fishing area within
Long Island Sound. Catches per unit of fishing
effort derived from these data can be used as an
index of relative abundance (Appendix Two).

The commercial fishing gear data reported in
Tables A-1 through A-10 refer to the units, of gear
reported statewide on all boats and vessels
recorded as having been used by New York and
Connecticut fishermen, regardless of the area they
fished. The tables are not specific to Long Island
Sound, therefore, they can only be used in a
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general sense to daacriba regional rathar than
water body-specific tranda in fishing gaar uaad.
In some casee, tha reported vassal and boat data
rapraaant NMFS ataff intarpratationa baaad on tha
nunbar of lioanaaa or permits iaauad by atata
licansing authorltiaa.

A* a generalization, tha gaar tablaa which
ara moat likely to accurataly daacriba Long Island
Sound area1 commercial fisharias ovar tha 25-yaar
pariod ara thoaa which ralata to inahora or fixad
gaar fishing affort. Thaaa includa: 1) Tables A-1
and A-2 lobatar and conch pots, 2) Tabla A-3 oyatar
dradga, 3) Tables A-5 and A-6, tonga and grabs, and
rakas, and 4) Tabla A-7 pound nata. This ia a
generalization only, sinca tha affort in cartain
fisharias (•- g. inshora ahallfiahariaa in New
York) may hava baan haavily influancad during tha
25-year pariod by fishing in tha south shora bays.

Haul seines and fykas wara not usad to any
graat axtant in Long Island Sound so thay hava not
baan included in tha gaar tablas. Although thay
ara a widely usad comnarcial finfish gaar. ottar
trawl gaar units ara not a good indax of affort
prior to 1979. Oua to thair mobility, trawl vassals
can ba (and hava baan) usad to a variabla dagraa in
both inshore and offshora watara during tha aama
yaar and this makes thair usa as an indax of rala-
tiva fishing effort in tha Sound impossible. Pound
nats hava been usad throughout tha 25-yaar pariod
on aastarn Long Island in tha Sound and in tha Gar-
dinars/Paconic Bay complax. Consaquantly, thay hava
valua as an indicator of fishing affort for palagic
spaeias. Gill nats wara usad in Connecticut but. ma
a rula, Naw York affort with this gaar oecurrad
predominantly outsida tha Sound in tha Qardinara/
Paconic Bay complex and along tha south shora of
Long Island. Commercial hand lina affort (singla or
multipla hook "hook & Una" gaar Tabla A-9) almost
cartainly underestimates tha magnitude of this
fishery sinca it is difficult to differentiate tha
catch of commercial anglers from that of sport
anglers. This may result in comnarcial landings
which go unrecorded in traditional fishery statis-
tics. The angler fishery may also present an over-

reporting bias because marketed angler catches may
be counted inadvertently in the MRFSS if the angler
misrepresents what he intends to do with his catch
(MRFSS samplers ask if the catch will ba sold; if
so. the angler is not interviewed).

Oyster dredge gear was uaad predominantly in
western Long Island Sound and the Gardiners/Peconic
Bay complex, making it a relatively useful indica-
tor of effort. However, the growth of transplanting
and "relaying" activities during tha pariod may
mask tha usefulness of this gaar type as an in-
dicator of effort expended for naturally-occurring
shellfish. Clem dredge gear was used predominantly
in tha south shore New York bays and to a lesser
and variabla extent, in Long Island Sound bays. As
a consequence, this gear is not a good reflection
of shellfishing affort in the Sound.

Lobster pots are a relatively useful indica-
tor of lobstering effort for a number of reasons.
First, tha fishery began to grow to its present
proportions after the early 1960's so tha 25-yaar
time series reflects both its prior end current
magnitude. Second, since the species has been taken
throughout the period principally with traps,
landings are not biased by gear mobility. Third,
while the advent of the offshore lobster trap fish-
ery occurred in the 1960's. it is known that gross
offshore fishing effort (number of vessels, number
of pots) from Connecticut end New York ports has
always been low relative to the Long Island Sound
fishery. Consequently, relatively dependable trends
in lobster fishing effort can be inferred from the
data presented in this report.

No time series of recreational fishery effort
is available for the 25-year study period. Sport
fishing effort from 1979-1965 is presented in Ap-
pendix Three. Given the inability to identify the
water body in which trips were made, several esti-
mators hava been provided. These are: 1) Connecti-
cut trips; 2) New York trips; 3) North Atlantic
regional fishing affort (trips); 4) Mid-Atlantic
regional fishing effort (trips); and 5) a computed
"Long Island Sound" number of fishing trips.

r

"Long Island Sound area* in thia context
includes the waters of Long Island Sound. Gardiners
Bay and tha Peconic Bays since there is no batter
method to distinguish effort by water body.
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CONCLUSION

In conclusion. there seems to be sufficient
reason to suggest that commercial finfish landings
of catches taken from the Sound during the 1960's
may have been greater than those recorded, that
they declined from the late 1960's through the
early 1970's. and began to recover in the late
1970's. Paralleling the increase in commercial
finfish catches in the 1980's is the growth of the
sport fishery and the enormous significance of
sport catches of the principal species supporting
the finfish fisheries of the Sound.

Shellfish landings (oysters, hard clams) have
increased steadily since the mid-1970's. due pre-
dominantly to increased cultivation, transplanting
and relaying programs. As a result, possible trends
in natural resource productivity may be masked by
increases resulting from improved aquaculture prac-
tices. Lobsters taken with pots or traps represent
the third major commercial fishery of Long Island
Sound and may provide the most accurate repre-
sentation of fishery trends, for the reasons noted
previously.

Our intent was to describe the fisheries of
the 25-year period for comparison to the implemen-
tation of the Clean Water Act in the early 1970'*.
However, the lack of information which can be used

to accurately describe the relative magnitude of
the fisheries prior to the early 1970's has made
this objective impossible to accomplish with any
confidence. What can be established is that there
have been substantial improvements in water quality
since the early 1970's as a result of water pollu-
tion control programs (e. g. upgrading from primary
to secondary sewage treatment, requiring "BAT"
(Best Available Technology) at all sources of
industrial discharge to Long Island Sound, its
tributaries, and municipal sewage treatment sys-
tems).

There is also little question that the magni-
tude of the Sound's principal fisheries in the
1980's far surpasses that of the 1970's. Although
the trend in most fishery landings has almost
certainly resulted from increases in fishing
effort, that effort may have resulted from an
increase in resource abundance stimulated, perhaps,
by an improvement in water quality. ' Unfortunately,
without definitive catch per unit of effort or
survey indices, it is impossible to determine
Sound-wide relative resource abundances prior to
the late 1970's; whether or not the recently
observed increases have resulted, in part, from
improvements in water quality is a subject for
continued speculation.
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PART ONE

LANDINGS OF THE PRINCIPAL FOURTEEN SPECIES

OF FINFISH. SHELLFISH. AND CRUSTACEA

TAKEN FROM LONG ISLAND SOUND DURING THE PERIOD 1961-1985
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American lobster
( Hontarns g^g** jLcarvus)

The lobster is en* of the dominant species of
the comnercial fisheries of Long Island Sound, with
landings of 750.000 Ibs. or nor* annually sine*
1970. It is also on* of th* most economically im-
portant sp*ci*s. with ex-vessel (dockside) values
ranging from $2.00 to $3.00 par pound from th*
1970's to th* 1980's. Finally, th* fishery supports
th* gr**t*st number of eomnarcial fisharman, with
currant estimates of about 1,000 fishermen deriving
all or a part of their income from lobstaring.

The lobster pot was the principal gear used
to take lobsters from Long Island Sound between
1961-1985. During the mid-1960's to early 1970's
small quantities were taken with trawl nets and. in
the late 1970's. trawl net catches increased, to a
record high in 1984. Th* only other g*ar reported
was commercial SCUBA in New York, from 1978 to th*
pr*s*nt. P*«k landings by pots and trawl nets in
the early to mid-1980's resulted from an extremely
abundant resource, most likely emanating from th*
1977 or 1978 year classes.

A number of difficulties were encountered in
interpreting lobster statistics from the two states
since, given the enormous importance of the re-
source to the fisheries of both, considerable
attention has been given to statistical data for
the species. The result of this attention is that
in many cases, more comprehensive statistics are
available than those found in the NMFS landings
data; where such "better data" are available, they
have been integrated within these results.

As with all species, gear-specific landings
data were not reported by water body for either
state until 1962; 1961 values were interpolated
from 1962-63 data. Except for 1965. New York trawl
net statistics were missing from 1961-1976; given
this length of time, no interpolation was attemp-
ted. A thorough evaluation of 1965-1976 New York
lobster catches was made by New York DEC staff in
the late 1970's. NMFS lobster landings for New
York's Long Island Sound fishery have been in-
creased based on this evaluation. From 1977-1985.
DEC landing statistics for lobster have been
substituted for NMFS weighout data since they are
higher, and. therefore, likely to be more accurate.

From 1972-74. NMFS data ware missing; values have
been interpolated. From 1978-1985. New York commer-
cial diving statistics from DEC have been included.

Recreational catches are not reported in the
MRFSS. however, both Connecticut and New York
require catch reports of sport divers and
recreational potters. Reported recreational catches
from Long Island Sound in 1985 totaled about
105.000 Ibs.. 13X of which were taken by divers.

COMMERCIAL LANDINGS OF AMERICAN LOBSTERS TAKEN
FROM LONG ISLAND SOUND. 1961-1985 *

GEAR TYPE

TBk*

1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985

POTS f TRAPS)

94.200*

94.500
102.900
145.700
284.800
434.300
543,700
576.700
658.800
854.900
988.300

1.033,200*
932.900*
969.800*
877.500
766.300
960.000

1.159.000
1.162.700
1.213.600
1.213.700
1.532.100
2.271.800
2.688.200
2.396.900

OTTIR
TW.BVT.
•

400

500
5.000
1.300
900
100

1.000
100
700

400
4.000
5.100
7.000
11.700
38.400
93.100
146.100
99.500

TOTAL
DIVING LXHDIHGS

94.200*
94.900
102.900
146.200
289.800
435.600
544.600
576.800
659.800
855.000
989.000

1.033.200*
932.900*
969.800*
877.500
766.300
960.400

300 1.163.300
1.000 ' 1.168.800
600 1.221.200
200 1.225.600
200 1/570; 700
300 2.365.200
800 2.835.100
500 2.496.900

landings reported In pounds (lb».)
Interpolated values Included
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COMMERCIAL LANDINGS OF LOBSTER
TAKEN FROM LONG ISLAND SOUND. 1961 - 1985
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YEAR

COMMERCIAL LANDINGS BY GEAR TYPE OF LOBSTER
TAKEN FROM LONG ISLAND SOUND. 1961 - 1985

1961-1965

LOBSTER POTS
99 •TRAWL .BX

1971-1975

LOBSTER POTS
1

LOBSTER POTS

1966-1970

LOBSTER POTS
99 -TRAWL. IX

1976-1980

LOBSTER POTS
99. •TRAWL JX

iWL 3.7X

1981-1985
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Anerican oyster
(Crassostrea virginica)

Over 9SX of Long Island Sound oyster harvests
were produced by dredge between 1961-1985. The re-
mainder of the landings have resulted from the use
of tongs. The lowest landings in the 25-year period
were produced during the late 1960's and early
1970's. with increased harvests from the mid-1970's*
to mid-1980's; the peak harvest occurred in 1984.
As with hard clams and conch, landings are reported
as "pounds of meats* rather than live weight.
Consequently, the harvests reported here substanti-
ally underestimate -the weight of the resource land-
ed (J. e. with "shell on"). For example, at • ratio
of eight Ibs. "in the shell" to one pound of meat.
the 1985 harvest was actually 8.8 million Ibs.

Unlike naturally-occurring resources such ss
finfish and lobsters, most oyster production now
results from the aquaculture practices of shell-
fishermen in Connecticut waters, who harvest seed
(juvenile) oysters from inshore, natural spawning
beds and transplant them to open waters for matura-
tion. Shellfish may also be relayed from closed
areas to open waters to cleanse them of microbial
contaminants. A great amount of effort goes into
this fishery, not unlike an agricultural effort on
land. Predator control and thinning of densities
are two practices which can have a significant
impact on the magnitude of the harvest. Consequent-
ly, the volume of production each year as well as
the trend over time should not only be attributed
to natural variables influencing year class forma-
tion (that is, the strength of the "set") but also
to the extent and degree of success of the culture
effort expended.

Early in the 25-year period, poor sets of
larvae, starfish predation, and a general shortage
of seed oysters were the principal factors respon-
sible for the volume of production each year. Sines
the mid-1970's. improved cultivation (i. s. the
planting of clean shell material as larval settling
substrate) has been responsible for enhancing the
potential of the available resource.

Gear-specific landings from Long Island Sound
in 1961 were interpolated as described previously.
Interpolations ware made for missing New York

dredge data in 1972 and 1974.

Recreational catches are not reported in any
consistent manner. In both Connecticut and New
York, many inshore areas are closed due to unac-
ceptable levels of bacterial contamination and
those which are open are frequently managed under
individual town jurisdiction; for these reasons,
no consistent harvest statistics are available.

COMMERCIAL HARVEST OF OYSTERS TAKEN FROM
LONG ISLAND SOUND. 1961-1985:

GEAR TYPE

VEX

1961
19C2
1963
1964
1965
1966
1967
196S
1969
1970
1971
1972
1973
1974
197S
1976
1977
1978
1979
19*0
1961
1982
19S3
1964
1985

OYSTER
Dneoee
487.700*
461.100
437.600
207.300
329.900
410.600
326.600
220.400
133.100
222.200
274.300
160.500*
153.900
716.900*
995.900
477.400

1,145.700
1.233.700
655.600

1.047.900
1.580.600
1.676.900
1.342.0OO
2.202.100
1.064.100

TOMBS
4 , 100*
6,000
1.500
800

7.700
7,100
3.000
200
400
200
100
100

100

200
300
700

2.700
15.900
18.200
43.900
7O.40O
57.300
41.900

TOTAL
WHftVEST

491.800'
467.100
439.100
208.100
337.600
417.700
329.600
220.600
133.500
222.400
274.400
160.600'
153.900
717,000"
995.900
477.600

1.146.000
1.234.400
658.300

1.063.800
1.598.800
1.720.800
1.412.400
2.259.400
1.106.000

Harvest* reported •• pound* of Beets
* interpolated values Included
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COMMERCIAL LANDINGS OF OYSTERS
TAKEN FROM LONG ISLAND SOUND. 1961 - 1985

2.500.000 '

2.000.000 '

1.500.000-

1.000.000 '

500,000-ii? F3?

NOTE: The magnitude of
the sport catch
from 1981 to 1985
M unknown*
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YEAR

COMMERCIAL LANDINGS BY GEAR TYPE OF OYSTER
TAKEN FROM LONG ISLAND SOUND, 1961 - 1985

1961-1965 1966-1970

OYSTER DREDGE
99

OYSTER DREDGE
99.— -TONGS .8X

1971-1975 1976-1980

OYSTER DREDGE

OYSTER

•TONCS.4X

IGS 2.9X

1981-1985
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Hard clam (Mercenaria mercenaria)
During the period 1961-65. clam dredges

accounted for about one-half of Long Island Sound
clam harvests, with tongs and rakes contributing
the remainder. From the mid-1960's through the «i*-
1970's, dredges were the predominant gear, with
rakes generally second. From 1975-78. dredge land-
ings declined by BOX from the early 1970's. and
tong landings almost tripled, resulting in a
temporary shift in the gear-specific distribution
of landings from the fishery. Since 1979. landings
have once again been* dominated by dredge harvests.
The lowest landings in the 25-year period were
produced during the mid-1970's with increased
harvests through the 1980's; the greatest landings
occurred in the early 196O's. As with oysters and
conch, landings are reported as "pounds of meats"
rather than live weight. Consequently, the harvests
reported here substantially underestimate the
weight of the resource landed (i. e. with "shell
on"). For example, at a conversion ratio of eight
Ibs. in the shell to one pound of meat, the 1985
harvest was actually 8.8 million Ibs.

In 1961 and again in 1973, two data recording
errors appear to have been committed in the desig-
nation of public instead of private clam dredge
landings for Connecticut (private and public dredge
landings are aggregated in this document).

Gear-specific landings from Long Island Sound
in 1961 ware interpolated as described previously.
From 1983-85, New York hard clam landings by gear
type are unavailable due to data confidentiality
(i. e. fewer than three individual reporting units
constituted the gear-specific landings).

Recreational catches are not reported in any
consistent manner. Many inshore areas are closed
due to unacceptable levels of bacterial contamina-
tion, eliminating large areas which might otherwise
be utilized for recreational shellfishing. Those

areas which are open are frequently managed under
town jurisdiction: in such instances, no consistent
harvest statistics are available.

COMMERCIAL HARVEST OF HARD CLAMS TAKEN FROM
LONG ISLAND SOUND. 1961-19851

OCA* TYPE

WB.B

1961
1*62
1963
1964
19CS
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
19*0
1981
1982
1983
1984
1985

CI.XM DltEBGE

1.277.700*
1.289.600
1.256.600
915.900
436.800
695.400
727.000
449.800
307,200
373.400
471.300
519.000
247.400
306.200
196.600
189.400
218.300
222.300
376.100
414.200
458.500
547.900
461. 6002*
771. 6002*
884. 9002*

Tones
668.000*
816.100
796.400
352.700
270.500
218.900
152.900
93,600
85.400
76,100
74.600
56.500
65.300
58.600
200.500
158.100
131.800
164.500
90.000
103.700
119.100
132.800

*
*
*

».»«*.

673.700*
806.400
784.800
373.200
289.800
256.700
248.800
151.800
148.700
135.000
127.800
101.300
14.800
36.800
117.000
97.800
51.500
63.400
89.500
73.900
236.400
171.700

•>

*

*

TOTAL
H»«VfST

2.619.400*
2.912.100
2.837.800
1.641.800
997.100

1.171.000
1.128.700
695.200
S41.300
584.500
673.700
676.800
327.500
401.600
514.100
445.300
401.600
450.200
SSS.600
591.800
814.000
852.400
820. 3003

1.071.0003

1.093.6003

Harvest* reported •• pound* of Beats
Values are for Connecticut clast dredge deta only

* NT gear-specific data confidential for 1983-1985
New York gear-specific data included in totals

* Interpolated values included
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COMMERCIAL LANDINGS OF HARD CLAMS
TAKEN FROM LONG ISLAND SOUND, 1961 - 1985

3.000.000 *

2^00.000'
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1.500.000-

1.000.000-

500.000-
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COMMERCIAL LANDINGS BY GEAR TYPE FOR HARD CLAMS
TAKEN FROM LONG ISLAND SOUND, 1961 - 1985

1961-1965
•CLAM DREDGE 47X

1966-1970
CLAM DREDGE

RAKES 26.6X

1971-1975

CLAM DREDGE 67.1 J

26.4JC
RAKES 22.6

1976-1980
CLAM DREDGE 58.19

15JX

17.6X CLAM DREDGE 66.35!

15.2X

RAKES 15.4X

TONGS 26.SX

RAKES AND TONGS 33.7%

1981-1985
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Conch (channeled whelk)
I Busvcon canaH.cula"t"m)

Conch pots have been the major gear to
produce landing* throughout the 25-year period.
During 1961-66 and again from 1977-1985. trawl net*
war* th* **cond mo«t important gear. Lobster pot
landing* were reported from 1967-1975 and repre-
sented the second most important gear from 1967
through 1974. Tongs, rakes, and dredges produced
low and inconsistent landings, principally from the
mid-1960's to the mid-1970's. Conch pot landing*
rose throughout the 1960'*. peaking in 1971 before
declining to one of the lowest levels on record in
1976. From 1977 through 1981. conch pot landings
rose rapidly to a peak of 474.700 lb*., reported
(a* are all mollu*can shellfish except squid) as
"pounds of meats." Landings have since declined
again to a level approximately one quarter the**
made in 1981.

Landings by the trawl net fi*h*ry declined to
zero during the period 1973-76 although the pot
fishery continued to produce landings. This obser-
vation lends credence to the suggestion that the
Long Island Sound trawl net fishery declined in the
mid-1970's, a point supported by data presented
herein for other species.

Gear-specific landings from Long Island Sound
in 1961 ware interpolated a* described previously.
No interpolation* of trawl net value* for 1973-76
were made cine* it could not be determined whether
the fishery produced any landings at all during the
four year period.

Recreational catches of conch are not re-
ported in any consistent manner. Such catches are
believed to be quite low.

COMMERCIAL LANDINGS OF CONCH TAKEN FROM
LONG ISLAND SOUND, 1961-19851

GEAR TYPE

1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985

OTTER
TKJkUI.

2.400*
11.200
4.500
5.100
700

1.400
400

1.100
1.700
6.000
700
400

3.900
700

4.800
5.300
5.000
1.500
2.900
7.200
8.200

COUCH
POTS

62.400*
75.000
77.100
62.000
60 . OOO
128.400
95.400
32.300
105.100
154.800
200,800
197.600
132.400
131.000
108.400
47.800
53.200
88.000
164.800
153.800
474.700
134.900
205.600
206.700
109.400

DREDCES .
LOBSTER RAKES. TOTAL
POTS TOMQS THUD TM OS

11.600 1.600
9.900 500
14.200 BOO
17.800 1.300
12.400 11.900
10.200 4.800
2.500
4.400 200

500 ' BOO
1.000

300

200
1.300
1.700

64.800*
66.200
81.600
67.100
60.70O
129.800
109,000
43.600
121.800
179,900
225.800
213.000
134.900
135.600
109.700
48.800
57 . 100
89.000
169.600
159.100
479.700
136.400
208.700
215.200
119.300

Landing* r«port«d •• pounds of
* Interpolated value* included
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COMMERCIAL LANDINGS OF CONCH
TAKEN FROM LONG ISLAND SOUND. 1961 - 1985
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YEAR

COMMERCIAL LANDINGS BY GEAR TYPE OF CONCH
TAKEN FROM LONG ISLAND SOUND, 1961 - 1985

1961-1965 1966-1970

CONCH

WL6.6X

1971-1975

CONCH POTS
84! DREDGES. RAKES.

AND TONGS 12X
.1X

LOBSTER POTS
3.7X

CONCHTOTS,

CONCH
BB.3X .DREDGES. RAKES.

AND TONGS .7X
WL1.8X

. POTS
9.2X

1976-1980

CONCH POTS
96.9X

.DREDGES. RAKES.
/NDTONCS.2X
TRAWL 2.8X

.DREDGES. RAKES.
L/WO TONGS JX
"TRAWL 2.ix

1981-1985
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Squid (long-finned squid)
(Lollop pealii)

Two species of squid constitute the resource
fished for in New England and Mid-Atlantic water*.
The long-finned squid predominates in Long Island
Sound, with short-finned squid (lllax sp.) of
little significance in inshore waters. For this
reason, the landings reported here have been
identified as long-finned squid.

The otter trawl and pound net ware the two
principal gear types used to take squid from Long
Island Sound during • the 25-year period. Trawl
fishery landings of squid from the Sound, as
reported by both Connecticut and New York, declined
to virtually nothing during the period 1970-75.
increasing once again in the late 1970's through
the mid-1980's. Pound net landings remained stable
throughout the period. Peak trawl fishery landings
occurred in 1983 and 1985.

Gear-specific landings from Long Island Sound
in 1961 were interpolated as described previously.
New York trawl net records were absent in 1968 and
from 1970-75: a value for 1968 was interpolated
(because of the length of the latter period, inter-
polations were not made). New York pound net
landings were interpolated from 1972-75. Con-
necticut trawl net records were missing for 1972-73
and 1975-76; these values were interpolated from
1968-1971 and 1974 records, and 1974 and 1977-1979
records, respectively.

No recreational catches of squid are reported
by NMFS, however, it is known that they are taken
inshore in small numbers during springtime.
Commercial landings undoubtedly far exceed sport
catches.

COMMERCIAL LANDINGS OF SQUID TAKEN FROM
LONG ISLAND SOUND. 1961-19851

CEA* TYPE

vra*

1*61
196J
196S
1964
196S
1*66
1967
19*8
1969
1970
1971
1*72
1979
1974
197S
1976
1977
1976
1979
1980
1981
1982
1983
1984
1985

OTTE» THAUt.

71.600*
129.000
43.500
49.400

24.500
26.600
28.400
18.800*
17.600

400
100
200*
600*

1.100
2.400*
25.500*
26,300
27.300
34.500
80,500
42.900
37.600

191.600
99.200

275.700

POUWD MET

2.300

50.400
69.400
11.700

6.400
38.500
28.700*
10.600*
27.100*
19.100*
33.400

900
11.100

21.900
28.300
12.600
7.900

55.900
15.200
16.400

TOTAL
OTHER t,AMBTMG«

71.600*
125.000
43.500
49.400
24.500
28.900
78.600

1.000 89.200*
29.300

6,800
38.600
26.900*
11.200*
28.200*
21.500*
58.900*
29.200
38.400
56.400

100 108.900
1.000 56.500

45.500
100 247.600

100 114.500
292.100

landing* reported In pound* (lb«.)
Interpolated Taluee Included
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COMMERCIAL LANDINGS OF SQUID
TAKEN FROM LONG ISLAND SOUND. 1961 - 1985
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COMMERCIAL LANDINGS BY GEAR TYPE OF SQUID
TAKEN FROM LONG ISLAND SOUND. 1961 - 1985

1961-1965

TRAWL 1

1966-1970
POUND NET 60.28

OTHER .4%

1971-1975

<TRAWL39.4%

1976-1980

POUND NET 88.

TRAWL 67.

13.455

TRAWL 85.6X

POUND NET 32.8%

OTHER JX

POUND NET 14.3X

1981-1985
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Blackfiah (Tautoga onitis)
Bluafiah (PoamtoaMa saltatrix)

Buttarfish (Paprilus triacanthus)
Maekaral (Scoaibar acoabrus)
Scup (Stanetoawis chrysops)

Stripwl baas (Moron* aaxatilia)
ir flounder (Paraliehthys dantatus)
ffaakfiah (Cynoseion regalia)

Wintar floundar (Paaudoplauronactas aMaricanua)
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Blackfish (tautog) fTautoga oni-ti«n
In the early 1960'«. the otter trawl was the

predominant gear used to take black-fish, followed
by hand lines. From 1967 to 1977. pound nets or
hand lines were the predominant gears. From 1978-
1985. trawl nets again became the dominant gear
type, followed by hand lines.

Landings of blackfish taken from Long Island
Sound were stable and low until the 1980's when
landings of 60.000-95.000 Ibs. were reported. This
level Of landings is far below that of the sport
fishery (see below). Little is known about the
historical magnitude of the commercial fishery for
blackfish. One anecdotal report from a commercial
fisherman on Long Island suggests that the resource
was abundant in the 1960's and blackfish were taken
frequently, however, they often were not retained
due to lack of a sufficient price to warrant
marketing them. It is likely that greater demand in
the 1980's has resulted in the increased landings.

Gear-specific landings data were not reported
by water body for either state until 1962; as with
all other species reported in this document. 1961
values were interpolated from 1962-63 data.
Connecticut trawl net and hand line landings were
missing in 1975 and replacement values were
interpolated as described in the "Methods."
Connecticut catches specific to Long Island Sound
were not reported by NMFS from 1961-85. As with
all other finfish species (see "Methods" page 3).
values were computed based on a ratio of Long
Island Sound to total catches reported in the
Connecticut Marine Fisheries Information System.

New York data were missing for trawl nets
from 1962-1965 and 1969-1976. Since the duration of
these omissions suggests that trawler catches may
not have been made, interpolations were not
attempted. No hand line landings were reported in
New York until 1975. Since the fishery existed
eech year in Connecticut, we believe it did in New
York as well; however, values were not interpolated
due to the length of time involved. In the event
catches did occur but were not identified, the
statistics reported here, both for trawl nets and
for hand lines, are underestimated. New York pound

net data were missing from 1972-74 and were
interpolated.

Reported recreational catches of blackfish
exceeded commercial catches by 9-15 times, ranging
from about 600.000 Ibs. in 1981 to 1.4 million Ibs.
in 1985 with a peak of 1.5 million Ibs. in 1982
(see "Note" in Appendix Four).

COMMERCIAL LANDINGS OF BLACKFISH TAKEN FROM
LONG ISLAND SOUND. 1961-19851

GEAR TYPE

rm
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985

OTTER
TR&Ut,

11.500*
12.800
12.100
3.500
5.000
14.900
10.600
3.100
1.800
3.900
2.000
1.400
1.200
800

1.500*
1.600
3.100
10.500
15.600
70.700
42.800
44.800
69.400
44.30O
£8.100

HARD
LIME*

3.400* '
1.400
1.700
3.300
900

3.600
1.900
1.500
3.500
7.100
6.200
12.200
7.200
9.700
11.700*
13.300
13.900
8.300
6.400
10.600
15.000
17.100
6.900
12.100
13.400

PODRD
II ET

11.400
13.700
9.100
6.700
6.200
8.600
4.200*
3.900*
3.700*
1.400
2.400
3.400
1.900
100

2.300
3.500
2.900
2.500
6.1OO
4.100

OTHER

100

200
700

2.000
100
500
700

3.200

4.500
100
900

2.100
900

1,600
4.300
2.800
15.500
9.200

TOTAL

14.900*
14.200
13.800
6.900
5.900
30.100
26.900
15,700
12.100
17.700
17.500
17.800*
12.300*
17,400*
14.60O*
21.800
20.500
21.600
24.200
84 . 500
62.900
69.. 100
81.600
78.0OO
94.800

landings reported In pounds (lb«.)
Interpolated values Included
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COMMERCIAL LANDINGS OF BLACKF1SH
TAKEN FROM LONG ISLAND SOUND, 1961 - 1985

100.000-

80.000-

60.000-
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NOTE: The overage onnuol
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YEAR

COMMERCIAL LANDINGS BY GEAR TYPE OF BLACKFISH
TAKEN FROM LONG ISLAND SOUND, 1961-1985

1961-1965

TRAWL 80.6X

OTHER .23C

HAND UNE 19J3S

1971-1975

HAND UNE

POUND NET 27.4X

1966-1970
POUND NET 46X

ER 3.4%

TRAWL M.5X ^__J^ "HAND UNE 17.2*

1976-1980
TRAWL

HAND LINE 30.4X

NET 4.9X

OTHER 8.6%

HAND UNE 16.7X

1981-1985

EF 4.9%

'POUND NET 5.9X
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Bluefish (Pomatomus saltatrix)
The bluef ish has been among th«' top four

finfish landed in the commercial fishery of Long
Island Sound during the period 1961-1965. It is the
principal species supporting the sport fishery. In
the 1960's. hand lines, gill nets, and pound nets
were the predominant comnercial gears used to take
bluefish; after 1970, gill nets contributed only
small amounts. In the mid-1970's. there was a de-
cline in trawl net. pound net. and hand line
catches with hand line and trawl net catches in-
creasing through the*early 1980's.

Total landings of bluefish from the Sound
have been variable since 1969 with annual landings
of about 200,000-275.000 Ibs. except for two lower
periods in 1971-72 and 1975-77 and two peaks in
1980-81 and again in 1985. The growth of the fish-
ery in Long Island Sound in the 1960's appeared to
follow the trend ==served in the Mid-Atlantic
region with c:x;~i-.:- in other fisheries switching
to bluefish towaros tne end of the decade due to an
abundance of bluefish and lack of availability of
more traditional species. Since the sunmer of
1970. New York State has prohibited glllnetting for
bluefish in western Long Island Sound, which
resulted in a sharp decline in landings in this
fishery.

Gear-specific landings from Long Island Sound
in 1961 were interpolated as described previously.
Data were missing for Connecticut in 1975 for trawl
nets, and 1967-68 and 1975 for gill nets; values
were interpolated. In New York, no pound net data
were reported until 1966 and gill net landings ware
reported for.only five years during the mid-1960's.
Since we are uncertain about the extent of the
fisheries with these gear types, interpolations
were not made. The years 1968. 1970. and 1972-74
were missing for trawl nets. Values for 1968 and
1970 were interpolated from landings recorded in
the single years preceding and succeeding the
missing value; values for the period 1972-74 were
interpolated from the years 1969. 1971 and 1975-77.
Pound net and hand line landings from 1972-74 were
missing: they were interpolated.

Reported recreational catches of bluefish far
exceed those of the commercial fishery, with the
•port catch from 1981-85 estimated at 11-21 million
Ibs. and comnercial landings at 200.000-400.000 Ibs
(see "Note" in Appendix Four).

COMMERCIAL LANDINGS OF BLUEFISH TAKEN FROM
LONG ISLAND SOUND. 1961-19851

OKAD TYPE

m«
1961
1962
1963
1964
1969
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1976
1979
1960
1981
19*2
1983
1984
1985

OTTCK
Timui.
900*

2.400
4.90O
6.800
15.000
27.900
6.200
2.400*
19.700
31.300*
8.100
27.600*
53.600*
65,600*
4.200*
22.800
13.300
150.300
102.900
208.200
254.600
78.200
126.500
89.300
148.900

POUMD
HCT

30.200
18.400
23.400
67.900
123.000
32,700
31.200*
62.800*
39.800*
7.900
8.400
18.400
41.500
39.900
20,600
15.400
23.300
39.200
33.300
63 . 600

CILL
WET

25.900
14.000
55.100
4.200
8.100*
40,500*
67.200
16.500
2.500
1.000
1.200
1.200
1.000*
5,900
1.500
3.800
5.000
3.000
6.700
7.400
9.300
5.800
13.100

HAHD
LINES
C OTHER

9.500*

9.300
6,800
31.000
41.900
28.000
58.200
67 . 200
89.200
105.000
115.800
57.500*
127.100*
106.900*
24.900
21.600
39.300
46.100
53.900
73.900
115.000
94.200
17.400
90.900
119.400

TOTAL
LUMBTItca

10.400*
11.700
37.600
51.800
112.000
90.300
90.900*
133.500*
244,000
275.600*
159.100
117.300*
244.700*
213.500*
38.000*
58.700
72.500
241.700
201.700
305.700
391.700
203.100
192.400
219.300
345..000

landings reported in pound* (lb«.)
* Interpolated v«lu«« included
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COMMERCIAL LANDINGS OF BLUEF1SH
TAKEN FROM LONG ISLAND SOUND, 1961 - 1985

400.000-

300.000-

200.000-

100.000- 1Ii

NOTE: Th« ovcrog* annual
•port cotch front
1981 to 1985 MS
- 15.100.000 tt».
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YEAR

COMMERCIAL LANDINGS BY GEAR TYPE OF BLUEFISH
TAKEN FROM LONG ISLAND SOUND, 1961-1985

1961-1965
.HAND LINE 44.1 X

TRAWL 13.4X

GILL NET 42.SX

1971-1975
HAND LINE 55.9X,

POUND NET 2Z6X

NET .9%

TRAWL 20.6X

1966-1970
.HAND LINE 41.6X

____ _ __ -TRAWL 10.5X
POUND NET 3 1 . 5 X 1 - -- -

^SSS£<
GILL NET 16.4X

1976-1980
TRAWL 56.5X.

TRAWL 51.6X

NET2.2X

POUND NET 14.6X

HAND LINE 26.7X

UGILLNET3.1X

POUND NET 12.9X
HAND LINE 32.3X

1981-1985
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Bxrtterfish (Peprilus trlacan-thu«i
Tha ottar trawl and pound nat wara tha two

principal gaar typas usad to taka buttarfish from
Long Island Sound during tha 25-yaar pariod. with
pound nats dominating in 1971-72 and 1975. How-
avar, vary faw buttarfish wara raportad from Con-
nacticut from 1972-77. consaquantly. tha apparant
dominanca of tha pound nat fishary raally only
ampbasizas tha daclina of tha trawl nat fishary
during tna aarly 1970'a. Gill nats hava contributad
a small amount to total landings sinca 1976.

Gaar-spacific landings from Long Island Sound
in 1961 wara intarpolatad as dascribad praviously.
Naw York statistics wara missing for trawl nats and
pound nats during tha pariod 1972-74 and in 1970
for trawl nats; thasa valuas wara intarpolatad.

No racraational catenas of buttarfish ara
raportad by MAPS, and littla or no fishary is ba-
liavad to axist.

COMMERCIAL LANDINGS OF BUTTERFISH TAKEN FROM
LONG ISLAND SOUND. 1961-1985x

OKA* TYPE

19C1
1962
1963
1964
196S
19«6
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1976
1979
1980
1981
1982
1983
1984
198S

OTTER TUllTL

44.300*

45.500
51.500
40.100
34,400

36.200
26,000
44.300
30.900
le.ioo*
9.000
10.700*
17,900*
27.600*
1.600
23.800
33.000
42.400
17.300
87.000
27.900
31.700
80,900
79.200
134.900

•aimn KT

600
16.800
23.600
22,200
17.600
18.500
20,700*
16.400*
23.300*
7.500
11.400
9.600
9.700
1.500
14.2OO
8.700
8.000
10.100
9.300
5,500

OTME*

S.OOO

500
100
800

3.500
2.300
2,800
800

2.400
2.800
3.600

TOTAL
l.kHDTHRi:

44.300*
45.500
51.500
40.100
34.400
36.800
42.500
72.900
53.100
35.900*
27.500
31,400*
34.300*
50.900*
9.100
35.700
42.700
52.900
22.300
103.500
39.400
40.300
93.400
91.300
144.200

landing* reported in pound* (lb>.)
• interpolated value* included
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COMMERCIAL LANDINGS OF BUTTERF1SH
TAKEN FROM LONG ISLAND SOUND, 1961 - 1985

150.000-

120.000 •

90.000-

60.000-

30.000-iiIsiiiIis81

NOTE: No tionificont sport
cotdi vrQ9
from 1981

iillw&%iiiv̂I
reported
to 1965.
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I

JX %

1X
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TEAR

COMMERCIAL CATCH BY GEAR TYPE OF BUTTERFISH
TAKEN FROM LONG ISLAND SOUND, 1961-1985

1961-1965 1966-1970

TRAWU1

1971-1975
POUND NET S6.4X.

TRAWL 64.!

2.15!

^POUND NET 33.55t

1976-1980

TRAWL 79.2JC-

IER 2.8X

POUND NET

ITHER3.1X

POUND NET 10.2%

1981-1985
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Mackerel f Scomber scombrus)
The Atlantic mackerel fishery is net of

comparable significance to the other commercial and
sport fisheries described in this doeunent. The
only species mackerel surpassed in total commercial
fishery landings from 1961-1985 was the blackfish;
reported recreational landings were comparable to
those for striped bass and weakfish. The signifi-
cance of mackerel 'is that while landings of almost
all other species of finfish appeared to decline in
the early 1970's. ..commercial mackerel landings
increased, similar to those of other pelagic spe-
cies (e. g. bluefish. weakfish, striped bass).
During the seme period, landings of demersal or
"bottom" species appear to have reached a low point
(e. g. winter flounder, summer flounder, end scup).
The significance of these observations as wsll as
the reasons for the differences are unknown.

Pound nets end hand lines were the principal
gears used to take mackerel from the mid-1960's
through the mid-1970's. Gill nets and pound nets
predominated through the early 1960's.

Gear-specific landings from Long Island Sound
in 1961 were interpolated as described previously.
No Connecticut landings were reported from Long
Island Sound in 1963; a value was interpolated as
described previously. No mackerel landings by any
gear were made in Connecticut in 1975 so
interpolations were not made. No New York landings
from the Sound were reported until 1966; given the
length of tine end the low landings reported in
Connecticut, interpolations of New York values were
not made. Long Island Sound catches by gear type
were not available for New York from 1972-74; these
values were interpolated.

Reported recreational catches of mackerel,
which are highly variable, suggest that the Magni-
tude of the sport fishery in the early 1980's was
about five times greater than the commercial
fishery, with commercial catches averaging 46.000
Ibs. and sport catches averaging 250,000 IDS. (see
"Note" in Appendix Four).

COMMERCIAL LANDINGS OF MACKEREL TAKEN FROM
LONG ISLAND SOUND. 1961-19851

OKA* TTPB

1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1960
1981
1982
1963
1964
1985

OTTER

3,500*
1.100
100*
100

2.000

3.200
300

7OO
300

2.000
1.600
1.000
700

1.500
4.000
300

HAND

5.

1.
4.
9.
11.
13.
9.
6.
22.
21.

4,
8.
6.
7.
12.
10.

900*

100*
300
100
600
800
700
800
300
400
100*
100*
700*
800
400
500
100
500
300
500

8.100
1.200
9.800

POUND GILL

3.600*
2.200

2.100
3.500

2.
17.
20.
64.
35.
62.
54.
16.
22.

13,
22.
29.
21.
21.
9.

400
700
700
100
300
900
600*
800*
400*

900
400
700
900
500
600

46.900
19.600
13.200

2.000
200

600
500

1.500 200
300

1

11
30
12
7
23
26
44
12
7

,400* 3.500*

.800
,000
.400 900
.900
.500 2.000
,000 100
.400
.400
.900

9.300

TOTAL
HHnilfR*

13.
3.

2.
3.
6.
24.
31.
79.
50,
72.
62.
36.
49.

000*
300
200*
500
600
000
700
000
600
600
600
700*
900*
000*
800

30.100
61.600
49.400
39.300
61.100
49.200
100.100
34.700
34.900
9.600

lending* reported In pounds (lb>.)
Interpolated value* Included
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COMMERCIAL LANDINGS OF MACKEREL
TAKEN FROM LONG ISLAND SOUND. 1961 - 1985

100.000 -

80.000-
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NOTE: The overage annual
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YEAR

COMMERCIAL LANDINGS BY GEAR TYPE OF MACKEREL
TAKEN FROM LONG ISLAND SOUND, 1961-1985

HAND LINE 2BJX

1961-1965
.OU.NET40.7X

OTHER 9.7X

1966-1970

POUND NET 72. IX

TRAWL 21.2X

1971-1975
POUND NET 70X

GILL NET .8X
OTHER 1.6X

HAND LINE 27.7X

OTHER .4*
GILL NET 2.2X
TRAWL 2.9X

HAND LINE 21 .SX

1976-1980
POUND NET 45.3X

.OTHER 1.2X
TRAWL 2X

POUND NET 39.1X

GILL NET 40.6X GILL NET 35.4X

-TRAWL 3.3X

HAND LINE 17X

HAND LINE 16.1X

r

1980-1985
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Scup (porgy) (Stenotomus chrysopa)
Historically. the scup has been on* of th*

mainstays of th« conimrcial food fishery of Long
Island Sound. Th* otter trawl was used almost
axclusivaly to take scup from tha Sound batwaan
1961-1985. Pound net catches reached a maximum in
the mid-1970's after which they declined. Hand
lines have contributed consistent but small amounts
to landings since the early 1970's; prior to 1976.
no handline landings from the Sound were reported
in New York.

Landings of scup taken from the Sound fol-
lowed the trend observed in the Mid-Atlantic and
New England fisheries. Declines in the late 1960's
caused considerable concern, especially in Mid-
Atlantic areas. Strong year classes of scup appear
to have been produced in 1974 and 1975. supporting
the large landings made from 1977-1979.

Gear-spec.:_- .endings from Long Island Sound
in 1961 were interpolated as described previously.
Difficulties in data recording occurred in Con-
necticut, when otter trawl data ware missing for
the years 1975-1976. and for hand lines in 1976.
Due to the large incoming year class of scup in
1978, and the large landings which resulted, us* of
the observation for this year might have biased the
interpolation so it was not used; only the year*
1971-1974 and 1977 ware used to determine Connect-
icut otter trawl landings for the years 1976 and
1976. The 1975 hand line value was interpolated as
described previously. Otter trawl statistics for
New York were missing from 1970. 1972-1974 and
1976; pound net statistics war* missing from 1972-
1974. Records from 1968. 1969 and 1971 war* used
to generate a value for 1970; the years 1968. 1969.
1971. 1975 and 1977 were used to generate values
for 1972-74, and the 1976 interpolation was derived
from the years 1975 and 1977.

Reported recreational catches of scup suggest
that the magnitude of the sport fishery in the
early 1980's was approximately 2-5 times that of
the commercial, with commercial catches varying

from 200,000-400.000 Ibs. and sport catches from
400.000-1.900.000 Ibs. However, in 1986 (and. al-
though not part of the current time series, in 1986
as well) sport catches were reported to exceed
commercial catches by 22 times (4.3 million Ibs.
•port vs. 195.000 Ibs. commercial). There seems to
be no plausible explanation for this apparent
increase (see "Note* in Appendix Four).

COMMERCIAL LANDINGS OF SCUP TAKEN FROM
LONG ISLAND SOUND. 1961-1985l

OCA* TTPC

VCftB

1961
1962
1*63
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
197S
1976
1977
1976
1979
1980
1981
1982
1983
1984
1985

OTTEft
THAUL

514.800*
535.800
546.500
481.600
441.400
329.600
101.300
99,000
76.400
53.400*
63.6OO
149.500*
197.200*
325.000*
268.000*
410.800*
739.100

1.458,300
931.800
4 67 ."900
344.100
295.300
318.800
156.200
172.300

HAND
LIMES

500*

100

500
400
300
200
500
300
200

100
600

2.700
23.100*
3.200
17.100
15.300
9.500
12.400
16.300
7.400
5.300
5.800
16.400

POUND
• rT OTHER

10.800
19.200
66.300
27.000 1.300
12.400
7.600
16.500*
88.200*
64.800*
19.300
31.000 1.100
24.700 3.000
23.500 100
40.300 2.700
15.000 500
16.000 400'
22.500 1.600
21.300
10.100
6.500 100

TOTAL
t XHnTHRS

515.300*
535.900
546.500
482.100
441.800
340.700
120.700
165.800
105.000
66.000*
71.200
166.100*
286.000*
392.500*
310.400*
446.100*
783.900

1.497.200
984.300
495.800
376.800
326.800
345.400
172-.1OO
195.300

landing* reported In pound* (lb«.)
* interpolated *alu«> Included
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COMMERCIAL LANDINGS OF SCUP
TAKEN FROM LONG ISLAND SOUND. 1961-1985
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COMMERCIAL LANDINGS BY GEAR TYPE OF SCUP
TAKEN FROM LONG ISLAND SOUND. 1961 - 1985

1961-1965

TRAWL 99.! WD LINE. IX

1971-1975

TRAWL 81.

1966-1970

TRAWL 82.6X

OTHER .4%

POUND NET 17X

1976-1980

OTHER-2X
UNE1.4X
NET3.2X

ER.1X
LINE 3.6X

'UNO NET S.4X

1981-1985
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Striped bass (Morone saxatilis)
Since the early 1950's, the sale of striped

bass taken from Connecticut waters has been pro-
hibited by State Statute. The sale of striped bass
legally taken for conmercial purposes from adjoin-
ing state waters, and sold in Connecticut, was not
prohibited. Because of this fact, Connecticut
conmercial landings have always been difficult to
document and. thus, of questionable quality.
Caution in use of these data is reconmended.

Hand lines dominated conmercial landings from
Long Island Sound during the early 1960's. in 1970.
and again in the late 1970's; in the late-1960's.
early 1970's and early 1980's, pound nets have been
the predominant gear. Gill nets produced intermit-
tent and occasionally large landings while trawl
net landings have been relatively minor.

Gear-specific landings from Long Island Sound
in 1961 were interpolated as described previously.
No conmercial striped bass landings were reported
in Connecticut from 1965-1976. Given the length of
this period, interpolation was not attempted.
York pound net and hand line statistics
missing for the period 1972-74. Values for.these
years were interpolated.

Recreational catches of finfish for Long
Island Sound are available through the MRFSS but
the estimates lack precision due to insufficient
sample sizes (i.e. coefficients of variation are
BOX or more). This is particularly true for a
species like striped bass. Since it is a nocturnal
feeder, it is taken more frequently during night
fishing trips and this time of day is not as
consistently sampled as the daytime.

For these reasons, the reader is urged to
use caution in interpreting the data. Reported
recreational landings of Long Island Sound catches
appear to be on the order of 100.000-400.000 Ibs.
per year for fish of an average size of about seven
Ibs. each (see "Note" in Appendix Four).

COMMERCIAL LANDINGS OF STRIPED BASS TAKEN FROM
LONG ISLAND SOUND. 1961-1985l

OEM TTPK

wan
1*61
1*62
1*63
1964
196S
1966
1967
1966
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1960
1961
1962
1963
1964
1965

OTTZR
TRAUL

7.200
100

9.000

2.000
2.500
6.700
2.000
3.500

200
300
200

POOXD
WET

52.100
60.600
55.600
61.800
12.600
58.800
43.200*
128.100*
106.900*
4.300
3.500
18.800
26.100
10.9OO
20.300
33.200
19.800
23.000
29.000
23.200

HMD
LTWC

15,800*
31.700
28.800
29 . 600

3.800
8.500
53.000
46.900
7.700*
49.600*
34.200*
11.100
69.300
71.000
42.700
54.100
37.900
11.400
7.600
1.000
2.200
5. 500

Clll
MET

800
700

5.800
12.600

36.800
21.700
43.700
40.200

800

2.000

27.000

TOTAL
LAIfOIMCS

15.800*
32.500
29,500
35.400
12.600
52.100
104.600
81.400
114.000
105.800
114.700
50.900*
177.700*
141.100*
17.400
76.100
98.500
70.800
70.SOO
56.200
44.600
27.600
24.300
58.400
28,700

landing* reported In pounds (lb>.)
* Interpolated values Included
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COMMERCIAL LANDINGS OF STRIPED BASS
TAKEN FROM LONG ISLAND SOUND. 1961 - 1985
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YEAR

COMMERCIAL LANDINGS BY GEAR TYPE OF STRIPED BASS
TAKEN FROM LONG ISLAND SOUND. 1961 - 1985

1961-1965 1966-1970
POUND NET!

HAND LINE 84.2X

GILL NET 15.835

•TRAWL 1.6X

HAND LINE 14 JX

1971-1975

POUND NET 68X.

GUI NET 31.13

1976-1980

HAND LINE 73.!

UNE 29.8X ROUND NET 69.6X

•TRAWL .4%

HAND UNE 15*

'GILL NET 15%

1981-1985

ILL NET .BX
4.5X

POUND NET 21JX
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Summer flounder (fluke)
(Paralichthys dentatus1

The otter trawl was used almost exclusively
to take summer flounder from Long Island Sound
between 1961-1985; during the eerly 1960's. the
species was a dominant one in the commercial fish-
•ry of the Sound. From 1967-1974. pound net land-
ings approximated 15-40X annually and. from 1977-
1980. hand line landings usually ranged from 15-30X
with pound net landings generally declining to less
tlhan 5X. More recently, trawl nets have accounted
for most of the total.

Summer flounder landings from 1961-66 ranged
from 80.000 to 150.000 Ibs.. then dropped to less
than 80.000 Ibs. for 18 years (except for 1976 and
1978). The general trend in landings follows that
of the mid-Atlantic fishery, with generally low
landings after the mid-1960's, except for peaks in
the mid-1970's and in 1985.

Gear-specific landings from Long Island Sound
in 1961 were interpolated es described previously.
In Connecticut, otter trawl and hand line landings
from Long Island Sound were not recorded for 1975;
values were interpolated.

Otter trawl statistics for New York were
missing from 1970-1975 and were interpolated with
observations from 1967-69 and 1976-78. Pound net
statistics were missing from 1972-1974 and were
interpolated. New York hand line statistics were
missing from 1961-1975. Given the length of this
time period and the possibility that a fishery did
not exist with this gear, interpolation could not
be performed with confidence and only Connecticut
values were included.

Reported recreational catches suggest that
the magnitude of the sport fishery for summer
flounder far exceeds the commercial with sport
catches ranging between 1.0-3.9 million Ibs. from

1981-85 (see "Note" in Appendix Four).

COMMERCIAL LANDINGS OF SUMMER FLOUNDER TAKEN
FROM LONG ISLAND SOUND. 1961-1985 l

OE&M TYPE

vri*
1961
1»«2
1961
1964
196S
1966
1967
I960
1969
1970
1971
1972
1973
1974
1979
1976
1977
1976
1979
I960
1961
1962
1983
1964
1989

OTTZK
TKHUL

120.200*
111.300
61,600
91.600
147.500
135.400
32.000
39.600
10.300
15.400*
24.500*
17.500*
30.200*
37.500*
52.000*
167.500
43.600
110.500
20.100
95.400
72.700
22.300
55.000
58.500
209.700

FOOKP
HET

6.000
7.900
11.700
6.300
3.500
5.600
5.300*
4.900*
14.100*
2,600
6.100
4.000
900
600
900
600

1.500
4.100
4.400
3.600

MAKD
LIKE

900*
200
100
200
400
300
400
100
500
100
700
400

1.600
900
700*

4.6OO
12.500
7.600
6.600
10.900
1.200
2.000
600

2.000
2.500

OTHER.

200
100

100
1.000
500
700
600
100
100
400
100

TOTAL
LXWnlMGe.

121.100*
111.500
81.700
92.000
147.900
141.700
40.300
51.600
17.200
19.000*
31.000*
23.200*
36.900*
52.500*
55.500*
178.200
60.200
120.000
27.800
67.900
75.300
25.900
59.600
65.300
216.100

landing* reported In pound* (Ibs.)
* Interpolated value* included

-38-
103211



COMMERCIAL LANDINGS OF SUMMER FLOUNDER
TAKEN FROM LONG ISLAND SOUND, 1961 - 1985
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YEAR

COMMERCIAL LANDINGS BY GEAR TYPE OF SUMMER FLOUNDER
TAKEN FROM LONG ISLAND SOUND, 1961 - 1985

1961-1965

TRAWL 99. HAND LINE .3%

1971-1975

TRAWL 81.2*

UNE2.3X

POUND NET 16.5%

1966-1970

TRAWL 86.2%

JOTHER.15C
HAND LINE .5*

NET 13.1X

1976-1980

TRAWL 87.4:

OTHER .5*
NET 2.8*

ID LINE 9.3%

TRAWL 94JSXrJ _____\OTHER .3%
I **4&44fPOUND NET 3.35S
V yFHAND LINE 1.9%

1981-1985
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Weakfish (squeteague)
fCynoseion regalis)

Th« weakfish is on* of th« few finfish
species taken more frequently in th« 1970's than in
the 1960's and 1980's. It is also a more palagie
spacias than most of tha othars supporting tha
fisheries of tha Sound. Thasa obsarvations suggast
tha possibility (although not confirmed by any
studies of which owe are aware) that a shift in spe-
cies availability may have occurred in tha *id-
1970's which was manifested in a concomitant shift
in fishery landings.

Trawl nets were initially tha only gear type
used, however, during the mid-1960's, the use of
pound nets increased. Beginning in 1971. the hand
line fishery also became important, with reported
landings peaking in tha late 1970's; they have
since declined. Gill nets were important from 1976
to the early I960'a. Haul seines were important on
eastern Long Island in the Gardinara/Peconic Bay
complex. Lardi-c-. -Eve not been included here be-
cause they are Know-. 10 have resulted from fisher-
ies outside of Long Island Sound as we have defined
it. The gill net and hand line fisheries likewise
may b* somewhat overstated in thia report to the
extent that some catches with these gears may have
occurred in the Gardinars/Peconic Bay area.

Gear-specific landings data ware not reported
by water body for either atate until 1962; a 1961
value for New York was interpolated from 1962-63
data. Connecticut catches of waakflsh from Long
Island Sound were low and intermittent throughout
the 25-year period, therefore, no interpolations
were made. Otter trawl statistics for New York were
missing from 1970 and 1972; pound net statistics
were missing from 1973 and 1974. These values were
interpolated.

The recreational fishery for weakfish is a
popular one in Long Island Sound, however, as with
striped bass, weakfish are generally nocturnal and,
therefore, the fishery is not completely sampled.
Recreational catches reported in the MRFSS suggest

that tha sport fishery for weakfish approximates
300.000 Ibs. annually: see
Four). As with striped bass
to exercise caution in interpreting these data.

"Note* in Appendix
the reader is urged

COMMERCIAL LANDINGS OF WEAKFISH TAKEN FROM
LONG ISLAND SOUND. 1961-19851

GEAR TYPE

1*61
1*62
1*63
1*64
1*65
1*66
1*67
1*68
1*69
1*70
1*71
1*72
1*73
1*74
1*75
1*76
1*77
1*78
1*79
1*80
1*81
1*82
1*83
1*64
1*85

OTTER

7.700*
11,300
9.700
7.700
12.600
6.700
2.000
2.000
1.100
3.100*
14.300
89.100*
111.800
192.300
65.000
106,800
187.500
274 . 600
246.300
274.700
118.900
117.900
125.900
79.200
78.400

POOUD

900
7.800
9.800
11.300
11.700
142.100
65.600
33 . 600*
38.7OO*
7.800
35.600
53,900
37,500
40,200
34.200
37.400
48,300
23.700
16.200
S.7OO

GILL
WET

200

9.400

34.300
50.000
82.200
73.700
29.900
90.500
40.900
71.300
30.400
16.600

HAND
LIME

'

46.100
60.400
33.700
22.700
78.900
96.300
145.200
104.400
142.700
132.400
87 . 300
35.600
37.100
33.600
22.900

TOTXL
T. HMD TUGS

7.700*
11.300
9.700
7.700
12.600
7.600
9.800
11.800
12.400
14.800*
202.700
215.100*
179.100*
263.100*
151.700
273 . OOO
436.600
496.700
502.900
471.200
334.100
242.700
258.000
159.400
123.600

landing* reported in pound* (Ibs.)
• interpolated value* included
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COMMERCIAL LANDINGS OF WEAKF1SH
TAKEN FROM LONG ISLAND SOUND. 1961 - 1985
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YEAR

COMMERCIAL LANDINGS BY GEAR TYPE OF WEAKFISH
TAKEN FROM LONG ISLAND SOUND, 1961 - 1985

1961-1965 1966-1970

TRAWL 1

POUND NET 73.6%

iWL26.4X

1971-1975
.TRAWL 46.7%

1976-1980
, TRAWL 49.9%

POUND NET 28.4%

GILL NET .9X

'HAND UNE 23.9% TRAWL 46.5%

GILL NET

HAND LINE 28.5%

POUND NET 9.2%

GILL NET 12.4%

POUND NET 11.7*

HAND LINE 19.4X

1981-1985
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Winter flounder (blackback)
( Pseudopleuronectes

The winter flounder has been on* of the
mainstays of the commercial fcodfish industry in
Long Island Sound. The otter trawl IMS used almost
exclusively to take winter flounder between 1961-
1985. Hand lines were the second most prevalent
gear for flounder, peaking in the mid-1970's. Hand
line landings were not reported in New York prior
to 1975. nor were pound net landings prior to 1967.
Whether this represents missing data, or the
development of new fisheries is unknown. The hand
line fishery in both states. and New York pound
nets, have contributed consistent but small amounts
to winter flounder landings since the mid-1970's.

Long Island Sound landings of winter flounder
in the mid-1960's appear to have followed the pas-
sage of a strong year class of flounder formed in
the early 1980's. Historically, landings from the
Sound appear to have been no more than one fourth
the magnitude of the mid-1980's but this is partly
believed to be an artifact of poor statistical
reporting in the years prior to 1978. Nonetheless,
there is little question that landings increased
from 1977 to 1978; they peaked in 1984 and have
since declined.

Gear-specific landings from Long Island Sound
in 1961 were interpolated as described previously.
Otter trawl statistics for New York were missing
from 1970 and 1972-1974; pound net statistics were
missing from 1972-1974. In Connecticut, otter trawl
and hand line landings ware absent in 1975. Values
for these years were interpolated.

Reported recreational catches suggest that
the sport fishery for winter flounder exceeds the
comnarcial by almost a factor of six. Reported
sport catches ranged from 2.0 million Ibs. in 1982
to 4.1 million Ibs. in 1985 with a peak of 4.6
million Ibs. in 1984 (see "Note" in Appendix Four).

COMMERCIAL LANDINGS OF WINTER FLOUNDER TAKEN
FROM LONG ISLAND SOUND. 1961-19851

OEM TTPI

WB.B

IffCl
itC2
19*3
19*4
1**S
19*6
1.9*7
19*8
19*9
1970
1971
1972
1973
1974
197S
197*
1977
1978
1979
1980
1981
1982
1989
1984
198S

OTTEK
TVJkUl.

160.000*
143.100
131.300
59.600
190.600
222.300
161.900
73.400
104.300
75.600*
58,300
33.100*
32.300*
22.300*
26.600*
17.200
15.900
169.700
105,500
155.700
302.400
562.900
631.600
824.200
744.800

BAUD
LIKES

600*

500
600

2.800
4.600
5.400
5.000
4.800
3.600
4.SOO
3.400
2.100
10.700 -
4.700
14.200*
15,500
4.700
3.600
8.000
9.400
5.300
1.900
1.000
2.800
3.800

FOUND
WET

200*

6.600
8.000
9.700
6.600
3.000
3.900*
1.200*
600*

2.600
9.100
3.800
800
300

4.600
2.000
1.400
3.900
2.000
2.000

omen

100

600
1.300
2.200
300

1.100
1.100
4.600
800

8.20C

700
8OO

6.000
4.300
1.500
9OO

1.400
400
900

2.100

TOTAL

160.800*
143.600
131.900
62.500
195.200
226.300
174.800
88.400
117.900
87.800*
65.800
43.700*
45.000*
35,800*
43,400*
42.500
25.200
160.100
118.100
171.200
310.600
567.600
636.900
829.900
752.700

landing* reported In pound* (Ibs.)
* Interpolated value* included
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COMMERCIAL LANDINGS OF WINTER FLOUNDER
TAKEN FROM LONG ISLAND SOUND. 1961-1985
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YEAR

COMMERCIAL LANDINGS BY GEAR TYPE OF WINTER FLOUNDER
TAKEN FROM LONG ISLAND SOUND. 1961 - 1985

1961-1965

TRAWL 9B.7X-J ———wJ-HANO LINE 1 J%

1966-1970

TRAWL 91.4:
ITHER .855

LINE 3.3X
POUND NET 4.4X

1971-1975 1976-1980

TRAWL 73.9X,
TRAWL 86.4X

1ER 2.5X
NET 3.5%

'HAND LINE 7.7X

TRAWL ITHER IX

1981-1985
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PART TWO

TRENDS IN LANDINGS. 1961-1986
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COMMERCIAL LANDINGS BY ALL GEAR TYPES OF PRINCIPAL FINF1SH
TAKEN FROMIONG ISLAND SOUND IN FIVE YEAR INTERVALS. 1961-1985

4.500.000 •

4.000.000 •

3.500.000 •

3.000.000 •

2.500.000'

2.000.000-

1.500.000-

1.000.000 -

500.000-

i i i i i
»ie^«>-
Su>r-r~eo>o>no>

BLACKFISH BLUEFISH BUTTERFISH MACKEREL SCUP SUMMER STRIPED WINTER WEAKFtSH
FLOUNDER BASS FLOUNDER

COMMERCIAL LANDINGS BY TRAWL OF PRINCIPAL FINFISH
TAKEN FROM LONG ISLAND SOUND IN FIVE YEAR INTERVALS, 1961 - 1985
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COMMERCIAL LANDINGS BY ALL GEAR TYPES OF SHELLRSH. LOBSTER. AND SQUID
TAKEN FROM LONG ISLAND SOUND IN FIVE YEAR INTERVALS. 1961-1985
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Table 3 (continued).

in
•sj

O
U)
to

Ownership/Administration Special significance

Name Federal State

RHODE ISLAND (cont'd)

South Shore Management Area
Trustom Pond National Wildlife Refuge X
Block Island National Wildlife Refuge X
Block Island State Beach
Ninigret Conservation Area
Ninigret National Wildlife Refuge X
K 1mb all Bird Sanctuary
Burlingame State Park
Burllngame Management Area
Indian Cedar Swamp Management Area
Carolina Management Area
Woody Hill Management Area

CONNECTICUT

Pachaug State Forest
Assekonk Swamp State Forest
Bluff Point State Park
Fort Griswold State Park
Stoddard Hill State Park
Fort Shantok State Park
Harkness Memorial State Park
Rocky Neck State Park
Nehantic State Forest
Dart Island State Park

X

X
X

*

X
X
X
X
X

X
X
X
x .
X
X
X
X
X
X

Private/ .. Natural/
Local Ecological

X
X
X

X
X

X X

X
X
X
X

X
X

X

Historic/
Cultural Recreational

X

X

X
X
X

X
X

X
X

X
X
X

u> continued



Table 8 (continued).

Ownership/Administration

Private/

Special significance

Name Federal State Local
Natural/

Ecological
Historic/
Cultural Recreational

enoo

H
O
OJtoto

CONNECTICUT (cont'd)

Hurd State Park
George D. Seymour State Park
Haddam Island State Park
Haddam Meadow State Park
Brainard Homestead State Park
Gillette Castle State Park
Selden Neck State Park
Salt Meadow National Wildlife Refuge
Cockaponset State Forest
Chatfleld Hollow State Park
Hammonasset Beach State Park
Trimountain State Park
Wharton Brook State Park
Quinipiac River State Park
Sleeping Giant State Park
Naugatuck State Forest
Silver Sands State Park
Osbornedale State Park
Sherwood Island State Park

NEW YORK

Planting Fields Arboretum State Park
fOyster Bay National Wildlife Refuge
^Caumsett State Park

X
X
X
X
X
X
X

t

x'
X
X
X
X
X
X
X
X
X
X

X

X

X
X
X
X

X
X

X
X
X X

X
X
X
X
X
X

X X
X
X
X

X
X

X

continued



Table 8 (continued).

tnvo

H
O
u)
to
to
Ul

Ownership/Administration Special significance

Name Federal State

NEW YORK (cont'd)

f Target Rock National Wildlife Refuge X
Sunken Meadow State Park
Nissequogue River State Park
Brookhaven State Park
Wlldwood State Park
Conscience Point National Wildlife
Refuge X

Elizabeth Alexandra Norton National
Wildlife Refuge X

Orient Beach State Park
Hither Hills State Park
Montauk Point State Park
Amagansett National Wildlife Refuge X
Fire Island National Seashore X
Wertheim National Wildlife Refuge X
Smith Point County Park
Connetquot River State Park
Bayard Cutting Arboretum State Park
Heckscher State Park
Seatuck National Wildlife Refuge X
Robert Moses State Park
Captree State Park
Gilgo State Park
Belmont Lake State Park
Bethpage State Park

X
X
X
X

X
X
X

X
X •
X

X
X
X
X
X

Private/ Natural/
Local Ecological

X

X

X

X
X
X

X

X

Historic/
Cultural Recreational

X
X
X
X

X
X
X

X

X
X
X
X

X
X
X
X
X

continued
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Table 8 (continued),

Ownership/Administration Special significance

Name Federal

NEW YORK (cont'd)

Massapequa State Park
Jones Beach State Park
Hempstead Lake State Park
Valley Stream State Park
Jamaica Bay Wildlife Refuge X
Martin Van Buren National Historic

Site X
Bristol Beach State Park
Clermont State Park
Mills Memorial State Park
Margaret Lewis Norrle State Park
Vanderbllt Mansion National Historic

Site X
Franklin Delano Roosevelt Home

National Historic Site X
Hudson Highlands State Park
Bear Mountain State Park
Harriman State Park
Stony Point State Park
Haverstraw Beach State Park
Rock land Lake State Park
Hook Mountain State Park
Nyack Beach State Park
Tallman Mountain State Park
Statue of Liberty National Monument X

Private/ Natural/
State Local Ecological

X
X
X
X

X

X,
X
X
X

X
X
X
X
X
X
X
X
X

Historic/
Cultural Recreational

X
X
X
X

X
X
X

X X
X

X

X
X
X
X
X
X
X
X
X
X

X

continued

-̂  -c.



Table 9. Species with special status in the Middle Atlantic Zone.

a-
o

Federal State

Species Endangered Threatened Endangered Threatened

FISH

10 Shortnose sturgeon
lj Atlantic sturgeon
If American shad
30 Maryland darter

AQUATIC REPTILES AND
AMPHIBIANS

31 Green sea turtle ..
32 Loggerhead sea turtle
33 Hawksbill turtle
34 Atlantic ridley turtle
35 Leatherback turtle

VA NJ
NJ

X
X

X
X
X

MARINE MAMMALS

57 Right whale
Sei whale
Humpback whale
Blue whale
Fin whale
Sperm whale

PLANTS

8 Prickly pear cactus*
9 Trailing arbutus*
8 Ebony spleenwort*
9 Orchids*
0 Golden club*

X
X
X
X
X
X

S[ cies is legally protected in New York, but has not been specifically designated
a£ a threatened or endangered species.

continued
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Map
No. Species

Table 9 (continued).

_____Federal

Endangered Threatened
State

Endangered Threatened
BIRDS

406
407
412
437
441
505
506
507
508
510

Least tern
Roseate tern
Black skimmer
Great blue heron
Yellow-crowned night heron
Bald eagle
Osprey
Peregrine falcon
Cooper's hawk
Marsh hawk

X

X

NJ

NJ

NY, NJ

NJ
NJ

NJ

NJ
NJ

607
609
621
622
623
624
625

TERRESTRIAL REPTILES
AND AMPHIBIANS

Bog turtle
Eastern tiger salamander
Pine barrens tree frog
Northern pine snake
Corn snake
Timber rattlesnake
Southern gray tree frog
TERRESTRIAL MAMMALS

NY, NJ, MD
NJ, MD

NJ

NJ
NJ
NJ

722 Delmarva fox squirrel

concluded
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Terrestrial Resources

Terrestrial and biotic resources of this subsection are protected by
numerous parks and management areas.

a. Widespread species. Important bird concentration areas are scattered
throughout the section and are Identified below. Mammals are distributed evenly
in the area, but occur in such limited numbers that their densities are not
significant.

b. Geographic inventory. Between grid references DR26 and CR67 are several
shorebird and wading bird nesting areas as well as waterfowl migratory areas.
The most significant portion of this Interval is Muskeget Island (grid reference
CR97) which supports shorebirds, marsh hawks, short-eared owls, and the only
known population of beach meadow voles. This species of vole has been proposed
as an endangered species.

Between grid references CR56 and BR95 are other important shorebird and
wading bird areas; several areas with osprey nests also are shown. A special
interest area is Bird Island (grid reference CS51), which supports approximately
40 percent of the U.S. breeding population of roseate terns (900 pairs). The
three largest colonies of this species represent approximately 95 percent of the
breeding population.

The next interval of importance (grid reference BR85) is the Block Island
area. Because of its remoteness Block Island supports a variety of terrestrial
species, including wading birds, shorebicds, migrating waterfowl and songbirds,
and marsh hawks. The endangered peregrine falcon is a common visitor to Block
Island during its migration. This Island 1s one of the few areas the falcon is
known to use regularly. Also, the only known population of the Block Island
meadow vole is found on the island. This vole also has been proposed for
inclusion on the Federal endangered species list.

5.3.2 Long Island Sound (Grid Reference BR55 to XA02)

This subsection encompasses the Long Island Sound and adjacent shoreline of
Connecticut and New York, as well as the northern shore of Long Island. The Long
Island Sound estuary is a semi-enclosed body of water measuring 145 kilometers
(90 miles) long and 24 kilometers (15 miles) wide. The sound opens to Block
Island Sound and the Atlantic Ocean on the east, and is fed by the East River, a
part of the Hudson estuary, on the west (figure 5). Long Island Sound is a
moderately stratified estuary dominated by strong tidal currents and freshwater
inflow on its northern side. Several rivers (the largest being the Connecticut
River) drain into the sound from the north shore, but most of this water is
rapidly exchanged with the Atlantic Ocean. The bays which separate the northern
and southern tips of eastern Long Island, principally Flanders, Great Peconic,
Little Peconic, and Gardiners Bays, also are included as a part of this section.

Aquatic Resources -....

a. Widespread species. Throughout Long Island Sound, the occurrence of the
major commercially and recreationally important organisms is dependent on sea-
sonal changes in water temperature. Sessile invertebrates, such as bay scallops,
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oysters, and hard and soft clams, are located in beds throughout the Long Island
Sound region. Oysters are one of the most valuable commercial fisheries in the
Long Island Sound estuary.

Several fish species are year-round residents, Including the winter floun-
der, one of the most abundant fish, tautog, and cunner. The latter two species
are mainly fished for recreation. Coldwater species, such as cod and pollock,
move into the sound from waters during the winter while more temperate water
species, such as bluefish, scup, summer flounder, striped bass, and weakfish,
inhabit the area during the summer. Anadromous fish, such as American shad,
blueback herring, alewlfe, and the endangered shortnose sturgeon inhabit the
sound and coastal tributaries during their spawning migrations.

b. Geographic ^"yentory. The eastern end of the Long Island Sound subsec-
tion (grid reference BR55) provides winter habitat for cod and pollock popula-
tions, which generally inhabit cold offshore bottom waters. This area represents
the southernmost point where large numbers of pollock occur inshore. Cod move
offshore in March and April and pollock leave in June.

The Connecticut River (grid reference YA27) is a major anadromous fish
spawning stream. The Federally endangered shortnose sturgeon migrates up this
river; in 1977, the total adult population in the river was estimated at 450
fish. Alewife, American shad, rainbow smelt, and American tomcod also migrate up
the Connecticut River to spawn.

The Peconic-Gardiners Bay Complex (grid ceferences YA03 to YA35) is one of
the more important northern centers for concentrations of weakfish. Weakfish use
this complex as a spawning, nursery, and feeding ground. Shellfish also are
abundant in this complex; some of the major mid-Atlantic coast bay scallop beds
are located in the shallows and eel grass beds of this area. Hard clams and
oysters also are abundant.

Although other shallow water, hard bottom areas have Important commercial
oyster populations, Oyster Bay (grid reference XA23) 1s one of the more produc-
tive areas. Much of the oyster fishery 1n Long Island Sound, Including Oyster
Bay, 1s maintained by hatchery seed production and intensive bed management.

Terrestrial Resources

a. Widespread species. The characteristic upland habitats on Long Island
are the pitch pine and scrub oak forests and the extensive tidal wetlands which
occur throughout the coastal areas. Several common wading bird and shorebird
species Inhabit the wetland areas during the spring and summer months. These
species, and estimates of nesting pairs. Include great black-backed gull (1,400
pairs), herring gull (5,400 pairs), common tern (3,100 pairs), least tern (1,400
pairs), roseate tern (800 pairs), black-crowned night heron (600 pairs), snowy
egret (200 pairs), and glossy Ibis (30 pairs).

b. Geographic inventory. An especially important wildlife area of Long
Island, between grid references YA15 and YA55, contains many species, including
nesting wading birds, shorebirds, songbirds, and ospreys. During fall and early
winter, many songbirds and wintering hawks reside near the sound. A majority of
the great black-backed and herring gulls of the zone nest In this locality. In
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addition, the bog turtle, which 1s an endangered species In New York, breeds In
this area. Peregrine falcons are known to frequent the area to the west (grid
reference XA52) during migrations.

In spring, northern Nassau County (grid reference XA12 to XA31) Is the focal '/
point for many migratory birds, especially songbirds; several raptors nest 1n the C
county on a seasonal basis. In winter, many ducks and geese remain 1n the bays \
and marshes. Osprey, an endangered species In New York, also nests In this area.J
5.4 NEW YORK BIGHT (GRID REFERENCE BR55 TO WUOO)

This section encompasses the exposed outer coast from Montauk Point, New
York, to Cape May, New Jersey, and the Hudson River. The New York Bight has been
divided Into three subsections: the South Shore of Long Island, the Hudson
River, and the New Jersey Shore.

5.4.1 South Shore of Long Island (Grid Reference BR55 to WV98)

The South Shore of Long Island, from Montauk Point on the east to Sea Gate
on the west,--1s dominated by barrier Islands which protect an extensive system of
bays and marshes on their landward side. This system Includes Jamaica, Great
South, Moriches, and Shinnecock Bays. The biotic resources for this subsection
are keyed geographically using north-south UTM grid swaths.

Aquatic Resources

a. Widespread species. The South -Shore of Long Island 1s an extremely
critical area for spawning and nursery grounds as well as beds for major commer-
cial and recreational shellfish and flnflsh, such as hard clam, bay scallop, soft
shell clam, Atlantic menhaden, weakflsh, striped bass, winter and summer floun-
der, and bluefish. Other fishery species are the surf clam, scup, Atlantic
mackerel, and two coldwater species, cod and pollock, which move Inshore during
the summer. Species of special status which Inhabit these coastal waters Include
six marine mammals, five sea turtles, and one fish (table 9). At the Interface
between the complex and the ocean, lobsters and mussels Inhabit rocky areas.

b. Geographic Inventory. Cod and pollock generally are coldwater, offshore
bottom species, but during the fall Individual schools move inshore. Both
species may remain through the winter; cod move offshore In March and April and
pollock leave 1n June. Montauk Point (grid reference BR65) 1s the southernmost
area where large numbers of adult pollock occur nearshore.

The eastern portion of Long Island's South Shore, from Montauk Point to
Moriches Inlet (grid reference BR65 to XA81), harbors an abundance of marine
species, such as bluefish, striped bass, and black sea bass, which move inshore
during the spring and summer. These species are not only of commercial value,
but they also are of even greater recreational importance. Adult bluefish
inhabit nearshore waters, but the eastern portion of the South Shore of Long
Island is one of the few places along the Atlantic coast where bluefish can be
caught from shore. Striped bass occur and are harvested along the entire Long
Island South Shore. However, after adults spawn during the spring 1n the Hudson
River, their largest summer concentrations are along the eastern portion of the
subsection.
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NASSAU COUNTY DB>ARTMENT OF HEALTH

SPECIAL GROUNDWATER PROTECTION AREAS
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andrcviMd

August 11.1987
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NASSAU COUNTY DEPARTMENT OF HEALTH

PUBLIC WATER SUPPLY AND MONITORING WELLS
IN NCDH MONITORING SYSTEM

DECEMBER 31,1992

TYPE OF
WELL

(1)
1. PUBLIC

•.COMMUNITY

b. NON-COMMUNITY

TOTAL

2. NON-PUBLIC

a. MONITORING (b)

PUBLIC
WATER

SYSTEMS
(2)

51

7

58

—

TOTAL
WELLS

<3)

406

15

421

447

GLACIAL
WELLS

W

35

5

40

281

MAGOTHY
WELLS

(5)

328

9

337

150

LLOYD
WELLS

(«)

39

1

40

11

OTHER
WELLS (a)

(7)

4

0

4

5

(a) Other includes the Jameco and Port Washington Aquifers.

(b) Monitoring wells include only those NCDPW observation wells, private industrial, air
conditioning or irrigation wells, or special groundwater investigation wells
tested by the NCDH for water quality.

DEFINITIONS:

1. Public Water System means either a community or non-community system which provides
piped water to the public for human consumption, if such system has at least five
service connections or regularly serves an average of at least 25 individuals daily
at least 60 days out of the year. ,

t
2. Community Water System means a public water system which serves at least five service

connections used by year-round residents or regularly serves at least 25 year-round
residents. •

3. Non-Community Water System means a public water system that is not a community water
system.
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DOCUMENTATION FOR WETLANDS CALCULATIONS

The following procedures were used to determine the wetlands
values for the surface water and air pathways.

Surface Water Pathway

A map wheel, set to the same scale as the National Wetlands
Inventory Maps' scale, was used to measure the wetlands frontage
along the surface water stream segments. Only the eligible
wetlands, as defined in the U.S.EPA Hazard Ranking System
Guidance Manual. November 1992, Highlight A-8, were measured for
the surface water pathway.

Air Pathway

A transparent grid, with one acre grids which corresponded to the
National Wetlands Inventory Maps' scale, was overlain on the NWI
maps and the acreage was tabulated for each radii in the study
area. Only the eligible wetlands, as defined in the U.S.EPA
Hazard Ranking System Guidance Manual. November 1992, Highlight
A-8, were measured for the surface water pathway.
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